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The demeanour of workers at the end of the shift is a reliable guide to lighting 

conditions. Good lighting makes seeing easier and provides a cheerful atmosphere, 

enabling more work to be done with less fatigue. The BTH Light-Conditioning 

| Code (copy sent on request) embodies the seven fundamental rules which govern 
all BTH plans for the better lighting of industry. 


Let BTH Lighting Engineers help ycu to plan 
_ efficient lighting for production and welfare. 


MAZDA Lamps 


with MAZDALUX Equipment 


, BTH for all Electrical Plant and Equipment 
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% of supplies of “VISKRINGS ’’ Cable 
Markers being affected by the 
shortage of rubber, as no rubber 

is used in their manufacture. 


% of perishing, or permeation by 
oils and petroleum. 


% of increasing diameter of 
cable. 


% of delays in fixing, as no 
tools are required. 


“VISKRING” Cable 
Markers are supplied in 
all sizes and colours, 
indelibly printed with any 
wording in black. They're 
just slipped on—simple— 
efficient—but sure. 


VISCOSE DEVELOPMENT CO. LTD. 
WOLDHAM ROAD - BROMLEY - KENT 


Telephone : Ravensbourne 2641 Telegrams: ‘* Viscose, Bromley” 
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PORTABLE OIL TESTER 


(MAINS OPERATED) 


FOR THE RAPID TESTING OF 
TRANSFORMER & SWITCH OILS 


@ Entirely self-contained and arranged for direct connection 
to any low voltage A.C. Supply. 


@ The test voltage is adjusted continuously and smoothly 
from zero to 40 kV. ? 


@ The control gear is contained in a detachable lid which is 
placed well clear of the high tension circuits. 


@ The form factor closely follows a sine wave at all voltages. 


@ Can be adapted for high voltage insulation flash testing 
when required. 


PHOTOMETRIC TERMS explained 
Write for Leaflet 471 


EVERETT EDGCUMBE 


Manufacturers of all kinds of indicating and recording 
electrical instruments and photometry experts 


COLINDALE WORKS, LONDON, N.W.9 


Phone: Colindale 6045 
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Arms and the Man 


Balancing Factory and Service Demands 


ULL meaning is not given to the 

expression mechanical warfare if 

the number of men engaged in the 
design and manufacture of armaments is 
disproportionately greater than that re- 
quired for their maintenance at the scene 
of military operations. Excellent as are 
the qualifications and the qualities of those 
holding commissioned rank who are 
already engaged in directing and super- 
vising maintenance operations, the debt 
of so many to so few is one that accelerating 
mechanisation makes increasingly neces- 
sary to redeem. They need the reinforce- 
ment of colleagues of the practical-minded 
adaptable type used to the control of men. 


Repairs or Replacements 


The only considerable source of such 
officers is the manufacturing industry, and 
it might appear on first thoughts question- 
able whether the transfer of such men 
might not cause a diminution of effective 
output of armaments. In practice, how- 
ever, such a possibility is discounted for 
two reasons. The first is that the number 
of tanks, for example, available for action 
depends largely on the ability to repair 
casualties quickly on the spot, and this 
entails, of course, very much less in man- 
hours and material than would the total 
replacements that would otherwise be 
necessary. 

The other reason is to be found in the 
scheme for intensive training of young 
engineers referred to on page 330, which 
was propounded last week by Lord 
Hankey. While six months at a technical 


college will not make an engineer out of 
unpromising material, it should be enough 
to enable the keen young men selected, 
spurred on by the sense of urgency, to fit 
themselves to take over responsibilities of 
a possibly more specific character than 
those undertaken by the more experienced 
men. 

Manufacturers and educationists may 
alike be counted on to produce the results 
required on national grounds. As some 
return, employers will be assured that the 
upgraded substitutes for their more 
experienced engineers will not be called 
up for military service unless circumstances 
make this imperative. They will also, as a 
result of the creation of the pool of tech- 
nical skill envisaged by the scheme, im- 
prove their potential resources’in regard to 
engineering assistants. 


Running Their Own Equipment 

Although the ability of the more highly- 
trained men to carry out work of diverse 
kinds—a mark of the engineer—would find 
greater scope on active service than in the 
familiar and more easily foreseen condi- 
tions of the factory, the best use will be 
made of their acquired skill if they are 
put in charge of equipment of the type 
that they have previously built—the con- 
verse of permitting those already in the 
army to gain some experience in appro- 
priate workshops. 

From the general engineering stand- 
point the scheme is part of a short-term 
policy designed to meet in the most expe- 
ditious manner a very. real emergency. 


(325). 
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At the same time it will give some of our 
younger men good opportunities to dis- 
tinguish themselves. The question of their 
future status and of the best means of 
making use of their experience hereafter 
is one that should be raised during the 
discussion of the paper on the training of 
engineers to be presented by Dr. A. P. M. 
Fleming before the I.E.E. on March 19th. 
With regard to fully-trained engineers, 
their scope in the forces will assuredly 
become greater with increasing mechanisa- 
tidn, and a true recognition of their key 
positions should bring the higher military 
commands within the ambit of the expec- 
tations of many of them. 


AT the beginning of the 
The war there was a tendency 
Case for to abandon all regular 
Conferences meetings of electrical men, 
as a means of conserving 
time and money. Quite apart from the 
fact that acceptance of this view implied 
that conferences were a waste of time and 
money anyhow, the attitude was entirely 
wrong, for the interchange of ideas 
between inen in the same walks of life 
(and in different ones too) is essential to 
sound progress. It will be generally 
agreed that too much emphasis on the 
social and gastronomic side is to be 
deprecated in the present circumstances: 
after all, ‘“‘ reading maketh a full man; 
conference a ready man.” Too much 
travelling should be avoided, of course, 
but all electrical associations should do 
what they can to encourage local or 
regional gatherings of their members. 


Ever since it was stated 

Electricity in Parliament that the 
Prices prices of water, electricity 

and gas would not be 

allowed to rise unduly the position of 
public utility authorities in this respect has 
been most uncertain. There are two 
schools of thought. One is represented 
by the member who asked in the House of 
Commons last week whether utilities 
could not be brought within the scope of 
the Prices of Goods Act. The other, the 
undertakings themselves, considers that 
any price control should be accompanied 
by a measure of compensation. In the 
meantime control is being exercised by 
the Electricity Commissioners, who no 
doubt judge each application for per- 
mission to raise prices on its merits, or, 
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in other words, by the state of the appli- 
cants’ finances. Upon the whole this 
seems to have worked well so far, bu: it 
does not provide.a general solution to 
the problem. 


THE new drive by the 

Fuel Saving British Electrical Develop. 
ment Association to secure 

economy in electricity consumption may 
seem a little late as spring is almost here 
and the position should become a iittle 
easier. But spring is just the time when 
the occasional heating for which the 
electric fire is eminently suitable is 
necessary. The methods being employed 
include a gramophone record produced 
jointly with the British Commercial Gas 
Association. This has been made by 
some well-known B.B.C. artists (Tommy 


de Casalis) and is quite good entertain- 
ment. It should please showroom 
audiences by providing excellent sugar for 
the coating of the economy pill. 


LOW-WATTAGE lamps 

Outdoor placed in the fittings of 
Lighting — those of the higher candle 
power ordinarily used with 

the addition of some rough shading do not 
adequately meet the requirements of the 
low-intensity illumination permitted by the 
police for essential outdoor work. A 
survey of shipyards, docks and construc- 
tional works made by the Electrical Branch 
of the Factory Department has shown that 
this arrangement not only is unsatisfactory 
for working and moving about but also 
causes patchy pools of light that are visible 


obtained by increasing the number of 
points and adjusting the height and dis- 
persion of the fittings. 


IN determining the size 
Cable Limits of conductor in a high- 
voltage cable, something 
more is involved than questions of heat 
losses and voltage drop. A deduction that 
can be drawn from the experience described 
by Mr. E. A. Beavis in this issue is that the 
more pronounced ability of larger cables 
to stand up to short-circuits has to be taken 
into account. Further investigations 
appear likely to set a lower limit to the 
copper section which it is wise to employ 
on modern high-voltage systems in relation 
to fault kVA and speed of circuit-breaker 
operation. 


pe 
ste 
i an 
en 
m 
cel 
int 
he 
ha 
col 
cre 
sid 
cor 
pol 
4 
¢ sq. 
4 are 
for 
B.C 
lea 
do 
Pa, 
| 
serv 
serv 
oper 
on 
bety 
750 
of 
rota 
In 
bott 
have 
i *T 


> March 13, 1942 ELECTRICAL REVIEW 


| Short-Cireuits in Cables 


n to 
Investigations of Breakdown due to Bomb Damage 


y the S a result of enemy air » new cables hav i 
elop- action those responsible By E. A. Beavis, all 
ecure for electricity supply, A.M.LE.E. to be retained in order to 
may particularly maintenance deal adequately with the’ 
here staffs, have been afforded an enormous increased load. In this way the kVA at the 
iittle amount of valuable experience. This experi- main station had reached a fairly large 
when ence, which has been concentrated into a few capacity which was no doubt primarily 
a: months, would normally not have been gained _ responsible for the effects produced by the 
le in as many years, ifever. The implications of short-circuit. 
leis certain investigations* recently carried out One night, during a severe raid, a bomb 
loyed into the effects of a 
duced heavy short-circuit on a 
| Gas bomb-damaged cable 
e by — having conductors of 
ymmy comparatively small 
eanne cross-section seem to 
warrant careful con- 
rtain- sderation by those 
room § concerned with electric 
ar lor power distribution. 
This cable, of 0.023 

sq. in. cross-sectional 
lamps ff area, was fully insulated 
gs of & for 11 kV and had a 
-andle B.0.T. sheath and a 
dwith § lead sheath which was 
io not double steel-tape 


of the 
by the 
KOA 
istruc- 


3ranch Fault No. 1.—Above: Joint as it 
m that appeared onYexcavating. Left : 
factory Joint opened up, lower half of 

/ box removed showing burst lead 
visible 


explosion damaged the’ cable re- 
ferred to and also a 0.1 sq. 
in. three-core, 6.6-kV_ cable, 
running close by along the same 
route, at a point 708 yd. from 
the main substation. The switch 


0-023 CABLE + 

served. It a n YO 26 YO 35 556 YO 42 

operating since 1926 
on a 6.6-kV system 
between two im- : 
portant substations, 
750 yd. apart, one . 
of which was a main faut BOMB DAMAGE 
rotary and trans- TRIFURCATINNS 80x 
forming centre. 

In course of time 
both substations 
have been ,extended appreciably. Although controlling the latter cable tripped on short- 

oreaker * These Lavestigations were carried out in the Oable circuit, but not the switch for the smaller 
Department of Siemens Bros. & Co., Ltd. cable, and it was not until much later that 


MAIN SECONDARY 
SUBSTATION SUBSTATION 


Plan showing positions of the various faults 
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information was received that it was dead at 
the secondary substation end. 

When the route was surveyed next morning 
it was found that in addition to damage at 
the crater, there were several ground dis- 
turbances over the cable route from the main 
substation. On excavating, a number of 
damaged places in the 0.023 sq. in. cable were 
disclosed at five points 
within a distance of 
about 150 yd. from the 
main substation site. 
These faults were cut 
out, together with 
various samples of 
cable from different 
parts of the route, and 
were taken away for 
examination. 

With the exception 
of No. 5—the farthest 
from the station—all 
the failures showed 
somewhat similar 
characteristics to a 
greater or less degree, 
and were more in the nature of bursts or 
blow-outs than true electrical faults. In the 
vicinity of these faults were charred papers, 
twisted cores, broken conductors, split belts, 
fractured sheath and displaced armour tapes. 
In some cases the lead sheath had been almost 
severed, with conductors and core papers all 
tightly knotted up together and spilled out 
through the gaping crack. The insulation was 
severely damaged for some feet on either side, 


Fault No. 3.—Broken conductors and cores pro- 
truding from the cable in two places 


the belt being split and papers partially burnt. 
Broken cores had been pulled clean through 
the insulation structure and conductors 
wrenched out of the core papers by the violence 
of the forces set up. 

The 0.023 sq. in. cable terminated in a joint 
outside the station where it was connected to 
a 0.05 sq. in. cable running a matter of 
20 yd. to the busbar trifurcating box. At 
the straight joint (fault No. 1) there was a 
blow-out on the underside of the box, which 
was cracked into four pieces. The lead sleeve 
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had a large burst and was completely empty 
of compound, being filled with a mass of 
burnt cable papers. All the 0.023 sq. in. con- 
ductors had broken away at the joint sockets, 
and were twisted up together and forced out 
through the gap; on straightening these out 
it was found that each of the conductors 
measured more than 12 ft. in length. 

At the last fault (No. 
5) the cable had birst 
asundercompletely, «ne 
steel tape only holcing 
the parts together. At 
the break the con- 
ductor strands showed 
signs. of fusing while 
the lead sheath [iad 
also. been _parti:ily 
melted; the insulation 
was a charred mass for 
about 6 in. on both 
sides of the fault. It 
seemed evident that a 


Fault No. 2.—0.023 sq. in. cable badly kinked ‘ (Ser 
showing burst coverings, broken conductors and definite short-circuit 
damaged insulation 


had occurred at this 
particular spot. Cable 
between these faults showed burning on the 
core papers, the first ten over the conductors 
being definitely charred, while others were 
brittle and discoloured. The belt was split 
longitudinally and some of the inner layers 
showed signs of overheating. The lead sheath 
had been stretched and rib markings were 
apparent following the lay of the steel tapes, 


_ indicating that maximum expansion 


occurred under high internal pressure. 

The short length of 0.05 
sq. in. cable suffered only 
slight deterioration, which 
was confined to one or 
two papers next to the 
conductors. These were 
slightly discoloured and 
somewhat brittle, but on onc 
core the first paper was 
definitely charred in places. 
Samples of the 0.023 sq. 


Fault No. 4.—Burst coverings and cracked lead 
sheath 


in. cable taken from other parts of the route 
beyond No. 5 fault showed some damage to 
core papers. In most cases this was confined 
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to 2 few papers near the conductors which 
were brittle and discoloured, the first two 
being definitely charred. 

From the evidence collected during the 
course of the investi- 
gation it is possible to 
estimate more or less 
exactly what occurred 
and how the cable 
became damaged to 
such an extent. It 
seems fairly obvious 
that two definite and 
distinct cable break- 
downs occurred, the 
first of which was at 
the cratere caused by 
the bomb explosion 
and the second evi-. 
dentiy at fault No. 5. 
The _ short-circuit 
created by the initial 
damage raised the 
temperature of the 
conductors sufficient- 
ly high to carbonise 
some of the core 
papers, probably to a 
value between 250 
and 300 deg. C., as 
experimental data 
tends to show that 
such a value is necessary to create complete 
charring. 

This is quite possible as the circuit-breaker 
did not cut out, the time setting of the 
relay being somewhat on the high side, 
about 0.88 sec. Before this time limit was 
reached, therefore, the fault must have 
cleared itself, partly at any rate, so that the 
voltage became re-established on the cable, 
and it was probably during this period that 
the second failure occurred on account 
of the weakened dielectric strength produced 
by the high temperature. 

Breakdown in the second case resulted in a 
much heavier short-circuit current owing to 
the reduced impedance of the shorter length 
of cable, and this was responsible for the 
disastrous effects produced. A very high 
temperature—possibly in the region of 600 to 
100 deg. C.—was rapidly attained causing 
excessive mechanical strain due to expansion, 
and at the same time causing decomposition 
of the insulating papers with an evolution of 
gas sufficient to set up high internal pressure. 
Such a combination of forces would produce 
enormous stresses in the cable, and when 
released violently as a burst occurred would be 
quite capable of achieving the damage which 
has been observed. : 

The time period in which these blow-outs 
were effected and the order in which they 
occurred cannot be determined with any 
exactitude, but it seems improbable that the 
actual short lasted for more than 0.2 to 0.3 sec. 
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It was discovered that the final breaking of the 
current occurred in the station trifurcating 
box, where the melting of the solder allowed 
the 0.05 sq. in. conductors to pull away from 


Fault No. 5.—Cable breakdown as it appeared on excavating ; completely 
severed except for the outer steel tape 


the joint ferrules, leaving the live side of the 
supply insulated by the rolls of impregnated 
paper. 

Further information derived from these 
investigations will be given in a second article. 


Standardisation in Sweden 


T a recent meeting in Sweden, Dr. H. 
Tornebohm, president of the National 
Standardisation Committee, and Mr. 

Hallstrom, president of the Standardisation 
Committee for Mechanical Workshops, spoke 


on the subject of ‘‘ Standardisation and In- 


dustrial Economy.” They referred to the close 
connection between standardisation and in- 
dustrial economy, emphasising at the same time 
that it was the consumer who, in the first place, 
reaped the greatest benefit. With regard to the 
standardisation of industrial machinery, the 
great importance of international work was 
pointed out. 

The standardisation of industrial machinery 
in Sweden was increasing, and up to the present 
about 730 model types had been established 
comprising a large number of different articles, 
for example screws, nuts, tubes, piping, electric 
lighting apparatus, etc.. Moreover, about seventy 
model types had been established for the agricul- 
tural industry, seven for the timber industry. five 
for paving machines, seven for the packing of 
preserves, ten for glass-making, twenty-six 
for the electro-technical industry, and 154 for 
technical equipment for hospitals, ete. Future 
work concerned the standardisation of materials 
for iron and steel works, and a continuation of 
standardisation of industrial machinery.— 
Reuter’s Trade Service (Stockholm). 


. 


Intensive 


OR the purpose of discussing with 
representatives of engineering manu- 
facturers and technical colleges suitable 
means of coping with the shortage of trained 

‘engineers, a conference, one of a series 
arranged by the Institutions of Electrical and 
Mechanical Engineers, took place on March 
5th. The chair was taken by Sir Noel © 
Ashbridge (Pres.I.E.E.), who was supported 
by Mr. S. J. Thompson (Pres.Inst.Mech.E.). 

In explanation of the Intensive Training 
Scheme (Engineering) drawn up by the 

’ Technical Personnel Committee, its chairman, 

Lord Hankey, emphasised the need for a 

steady stream of technical engineers spitable 

for commissioned rank in the forces for field 
service, as well as for experimental and 

development work. This implied a 

corresponding need for an expanding number 

of engineers to make good the loss to industry 
thus sustained and to augment the general 
supply of trained supervisors. At the same 
time, he said, it was proposed to tap the 
services for suitably qualified men. Lord 

Hankey appealed to employers to release 

their more highly-trained engineers and to 

facilitate the training of substitutes, which 
would also entail in some instances the 
provision of teachers for industry. 


Six Months’ Course 


Preliminary particulars of the scheme were 
given in the ELECTRICAL REview of Decem-* 
ber 12th last with editorial comment. Briefly, 
the plan is to make available to industry 
intensive courses of six months’ duration in 
various branches of engineering. Generally, 
the type of employee to receive this training. 
will be one who holds the Ordinary National 
Certificate or its equivalent and who has had 
at least one year’s industrial experience, but 
there will be no restrictions in the case of 
men otherwise suitable. Trainees will not 
be called up during the course and will be 
left with their firms thereafter so long as 
military exigencies permit. In addition to 
free tuition, the trainee will receive allowances 
of up to £160 per annum, if living away 
from home in the London area. Courses 
will be provided at 116 technical colleges, 71 
of which arrange to take electricity as a 
separate subject. . 

The address by Lord Hankey was supple- 
mented by one from the President of the 
Board of Education, the Rt. Hon. R. A. 
Butler, who said that the lectures themselves 
would occupy about thirty hours a week, 
but in addition there would be laboratory 
and home work. The idea was to compress 
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Training 


Provision of Technical Man-Power 


as far as possible two years’ training into six 
months. The need for such a scheme, as 
short-term policy forced upon us by the war, 
was emphasised by Dr. A. P. M. Fleming, a 
member of the Hankey Committee, who 
spoke from long experience in the training of 
young engineers in industry. Mr. W. A. 
Stanier (past-president Inst.Mech.E.) also 
supported the scheme as a means of providing 
substitutes for the more experienced men 
urgently needed as officers for the main- 
tenance of military equipment. 

During the subsequent discussion, it was 
suggested that conscription of the men 
required would best serve the end in view, 


- an opinion that seemed to find considerable 


favour among those present. Another sub- 
mission was that part-time study for so many 
days a week could more easily be arranged 
by employers, as the services of the trainee 
would be available for the remainder of the 
week. It was also stated that the larger 
firms controlled between 70 and 80 per cent. 
of the potential trainees, and that therefore 
the proposed arrangements should not entail 
«so much difficulty in their execution as might 
be expected. 


NEW BOOKS 


Handbook of Technical Instruction for Wireless 
Telegraphists. By H. M. Dowsett and 
L. E. Q. Walker. Seventh edition. Pp. 664; 
figs. 618. Wireless World, Dorset House, 
Stamford Street, London, S.E.1. Price 25s. 
In this new edition Mr. Walker has joined 
Mr. Dowsett as co-author, and during the 
course of revision many examples of spark and 
valve transmitters, valve receivers, wavemeters, 
auto-alarms and other apparatus now obsolete 
have been replaced by descriptions of current 
designs. Spark transmission is dealt with in 
one’ chapter instead of two and there is a new 
chapter on valve and metal rectifiers. The 
chapter on aerials and radiation has been 
extended to cover additional simple theory and 
more short-wave practice. 


Radio Receiver Circuits Handbook. By E. M. 
Squire. Secondedition. Pp. 104; figs. 50. 
Sir Isaac Pitman & Sons, Ltd., 39, Parker 
Street, London, W.C.2. Price 5s. 

As the basic circuits used in modern radio 
receivers have not changed since this book was 
first written in 1937, extensive revision has not 
been necessary in this second edition. Some of 
the‘ circuits described have, however, been 
altered so as to make the book more repre- 
sentative of modern practice, and the text has 
been clarified in many parts. A new chapter 
shows a selection of typical broadcast receiver 
diagrams. 
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Edueation of Engineers 


A Criticism of the Present System 


gineers and scientists, 

knowing that their 
activities have been respon- 
sible for the material advances of the past 
150 years, feel that they ought to take a 
hand, if not a leading part, in the determina- 
tion of the social policy relating to the use of 
these benefits. Engineers are tired of being 
considered as belonging to that despised 
class called ‘* experts,”” omniscient in a narrow 
field and practically ignorant in all others 
and occupying a position in the present 
world too much like the Greek slave artists 
and technicians of the Roman Empire. 

No doubt the popular estimation to-day of 
the technician does not stand high. He is 
regarded as a useful kind of intellectual 
machine who, with the external indications of 
scholarship in the shape of a university degree 
and distinctive letters indicative of pro- 
fessional qualification, is 
nevertheless a poor kind of 
citizen. On general grounds 
it must be admitted that 
intense absorption in a 
narrow field of intellectual 
activity will, unless a 
definite effort is made to 
prevent it, tend to weaken 
interest in other fields. 

Frequent suggestions for 
modifying our educational 
schemes indicate that en- 
gineers as a class feel that the effect of this 
training during adolescence on shaping 
character as a citizen is not all that it 
might be. 


Highly Trained but Ill-Educated 


The conventional course of study pursued 
by engineering students does tend to develop 
the specialist or ‘“‘ expert ’’ type of mind, and 
the better the student’s intellect the more 
this tendency is manifested. Thus, although 
before obtaining the engineering degree of 
London University the basis of a liberal 
education must be acquired in order to 
matriculate or to obtain the School Certificate, 
yet, owing to a wide choice of subjects, even 
this rudimentary basis may have a distinctly 
scientific bias. Thereafter, with the possible 
exception of mathematics, the entire 
curriculum covering the examinations for 
the degree is of a purely technical character. 

_ The result is that after, say, four years’ 
intensive study at the most receptive time of 
his life, the student receives the high distinc- 
tion of a university degree and yet may be, 
and most probably is, ignorant of the literature 
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By G. W. Stubbings, 


B.Sc., A.M.I.E.E. 


In the author’s opinion the 
education of young engineers 
would be better directed towards 
making them good citizens and 
reasonably cultured men rather 
encouraging 
specialisation and the develop- 
ment of the “expert”? mind 


and history of even his own 
country and of the social 
sciences. Regarded as a 
young technician, he is 
highly trained; regarded as a young citi- 
zen he is thoroughly ill-educated. This 
state of affairs is almost inevitable as, owing 
to the rigour of modern examinations, the 
student must devote the whole of his time to 
technical studies, excepting a small residue 
spent upon keeping himself in physical 
health. Everything of cultural value must 
be neglected, and there is no time for that 
reading of newspapers and a selection of 
current literature which is so important in 
the making of a good citizen. H. G. Wells 
described this tendency of a technical educa- 
tion in a rather brutal way when he referred 
to the output of a well-known college as a 
“* swarm of mechanical electrical and chemical 
smarties, guaranteed to have no capacity for 
social leadership, construc- 
tive combination or original 
thought.” In other and 
more polite words, there is 
a tendency for the con- 
ventional technical college 
education to cultivate the 
“expert”’ type of mind and, 
while inculcating the ideal 
of omniscience in the field 
of specialisation, deliber- 
ately to encourage ignorance 
in all other fields. 

The need for technical specialisation in the 
education of an engineer is usually taken 
for granted, but what is taken for granted 
is not necessarily correct. In a very real 
sense engineering is an art, ability in 
which depends far more on the possession of 
some inborn talent and on the development 
of this talent during practical apprenticeship 
and the subsequent holding of posts of minor 
responsibility than on the attainment of 
technical college erudition. Many successful 
engineers in middle life would confess that 
much of the specialised book knowledge 
laboriously obtained in their student days 
has been of limited use and that the energy 
spent on its attainment has been misdirected. 


Fundamental Refornt Needed 


Despite the widespread feeling that all is 
not well with the conventional engineering 
education, there seems to be a tendency to 
tinker with the problem rather than to face 
the desirability of root-and-branch reform. 
For instance, Mr. S. W. Melsom has recently 
suggested that costing should be included in 
the curriculum, with a course of lectures on 


narrow 
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economics in the last year or in the post- 
training period. It is questionable if patching 
expedients of this kind will do much to 
correct the tendency of the young engineer 
to develop into a mere technician and will 
make him a better citizen, fit to take a leading 
part in society. As long as the fundamental 
basis of an engineering education is technical, 
subsidiary subjects of possible cultural value 
will be regarded as of subsidiary importance 
and will be evaded as far as possible. 


A Cultural Basis 


The time has surely come for the question 
to be faced: Why should not the fundamental 
basis of the education of an engineer be 
cultural and such as will make him primarily 
a good citizen, with technical science studies 
regarded as subsidiary or normally pursued 
in the post-graduate period? Would in- 
dustrialists and employers as a class prefer 
men trained on these lines for work outside 
the research and designing field? The com- 
paratively low repute in which they hold 
degrees in technical science, particularly the 
higher Ph.D. degrees awarded as the result 
of intensive research in a narrow field, seems 
to indicate that perhaps they might. It is 
significant that what is called a classical 
education still finds many apologists. Few 
people, probably, believe that classical learn- 
ing, per se, is the best education for potential 
citizens, but the ultimate effect of such 
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studies, largely because of the intelleciual 
environment in which they are made, may be 
— importance than appears at first 
sight. 

A course of cultural study with an ad- 
mixture of technical science could hardly 
lead to the conferring of an_ engineering 
degree. But the practice of conferring 
degrees in a faculty like engineering, whic:; is 
primarily an art, is fundamentally anomalous, 
and the anomaly is found in its most glaring 
form in the Ph.D. degree, which can labs! a 
young man a doctor in the field of enginee?:ng 
‘before he has had any sort of practical 
training in the art and, therefore, before he 
can be called an engineer in any real sens: of 
the term. As ability in engineering is ‘he 
result of practice, not of book-learning, 2nd 
as no system of written examination can iest 
ability in an art, so no university distinction 
should purport to certify ability in this art. 

On what does the future of engineering 
education depend? Surely on the attitude 
ofemployers. If purely technical degrees and 
diplomas fall into disrepute and the require- 
ments of a cultural education become more 
urgent, things may change for the better, but 
not otherwise. It is unfair to blame the 
educationists for what may be wrong: the 
most they can do is to point the way, but 
they necessarily give the kind of education 
that is called for by those under whom their 
students will ultimately find employment. 


Taxation and Development 


Bombay Government’s Policy Criticised 


LTHOUGH the Association of Electrical 
Undertakings in Bombay Province has 
been in existence for little more than a 

year, its members already include twenty-seven 
distributing licensees within that province. 
Similar organisations have been operating in 
Bengal, Madras, the Punjab and the United 
Provinces for some time, their objects being to 
advance the business of generating and supplying 
electricity within their respective provinces. 

The foresight of the Tata undertakings once 
caused the Province of Bombay to lead India 
in the provision of hydro-electric power, but 
the expansion expected seems to have lost 
momentum during the last decade. How is it 
that other = have been able to progress 
while Bombay now lags behind? An attempt 
to answer this question was made by Mr. V. F. 
Noel Paton, chairman of the Bombay Associa- 
tion when addressing its first annual general 
——-- He is reported by the Indian Textile 
Journal to have said that one reason was that 
the Government regarded electricity as a source 
from which to raise revenue by taxation. 
Such a policy when applied without discrimina- 
tion might entirely destroy development which 
tariffs were designed to foster. Distributors 
wished to sell more electricity not merely in 
their own interest, but also because increasing 
sales tended to reduce charges; both the 


Association and municipality had taken up this 
matter in Bombay. 

Mr. Paton considered that it was obviously 
the intention of the framers of the Indian 
Electricity Act that the terms of reference of 
Advisory Boards should be clearly specified and 
made known to all parties concerned, and 
suggested that one essential for their proper 
appreciation of the situation was a uniform 
definition of the ‘*‘ fair return ”’ which a licensee 
might be entitled to obtain from his business. 
The chairman further complained of delay and 
lack of precision in the Government’s procedure, 
claiming the conspicuous absence of new 
electricity supply companies as justification for 
his contention. He contrasted the extra- 
ordinary pre-war situation of a public needing 
electricity, investors ready to provide money, 
industrialists anxious to develop the industry, 
with ‘‘ complete stagnation ’’ due to the sense 
of insecurity which had been inspired by the 
policy of the Provincial Government. ; 

Finally, it was announced that an All-India 
Federation of Provincial Associations was 
being formed with the objects of collecting 
statistics and creating an authoritative body to 
which the central Government could refer in 
respect of Electricity Act considerations affecting 


. the country as a whole, as distinct from pro- 


vincial interests. 
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Underground 


Factories 


Lighting and Air Conditioning 
‘SHE production of aircraft in  sub- 
1 terranean factories has been in operation 
in this country for some time and work 
is proceeding on others, some details of which 
were released by the Ministry of Aircraft 
Production last week. Naturally the use of 
electricity looms large in these unique estab- 
lishments, but little can be said at the moment 
of the extent and nature of the electrical plant 

which has been installed. 

We are able, however, to reproduce two 
photographs which give some idea of the 
nature of the scheme. The first shows girls 


Girls at work in one of the new underground 
factories 


at work in these unusual surroundings, and 
it gives an impression of ‘** normality ’’ which 
is due to the existence of a first-class air 
conditioning system and a very efficient 
fluorescent lighting installation. The tem- 
perature and humidity are maintained at 
constant levels all the year round and the 
welfare of the workers is taken care of in 
other ways. 

Large modern canteens have been provided 
employing steam heating and G.E.C. electrical 
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Testing the roof of a —— shop hewn out of the 
roc 


equipment; some of these can provide meals 
for as many as 500 people at once. 

The other picture shows men testing the 
roof of a finished machine shop hewn out of 
oolite (granular limestone) in which fluor- 


escent lighting (B.T.H.) has been installed. 


Electricity Prices 


N the House of Commons on March 3rd, 
Sir Reginald Blair asked the President of the 
Board of Trade if he would consider intro- 

ducing amending legislation so as to bring 
within the scope of the Prices of Goods Act 
the services rendered by statutory undertakings. 

Mr. Dalton replied that power to control the 
prices charged for electricity and gas during 
the war was vested in the Board of Trade. The 
Ministry of Health had similar power as regarded 
domestic water supplies. No further legislation 
was, therefore, required. 

Sir Reginald Blair asked if the President of 
the Board of Trade would state the reasons 
which prompted the Electricity Commissioners 
to decide that there were not adequate grounds 
for him to intervene in regard the 124 per cent. 
increase in electricity charges imposed by the 
Northmet Power Company in February, 1940; 
and whether he would make further inquiry. 

Mr. Dalton said that in February, 1940, when 
this increase was made, electricity undertakings 
still had authority to increase prices within the 
limits of their permitted maxima. At that time 
the Government Department responsible for the 
administration of the Electricity Acts was the 
Ministry of Transport. This responsibility had 
since passed to the Board of Trade. He had 


asked the Electricity Commissioners to review 
the financial position of this Company in the 
light of the actual results for the year 1941, as 
soon as the necessary details were available. 
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Notes on New Electrical and Allied Products 


Varied Soldering Bits 


INE differently shaped copper bits of five 
loadings from 100 to 500 W, including 
forked types for soldering two joints 

simultaneously, are available for the irons made 
by the Acru ELEctrIC TOOL MANUFACTURING 
Co., Ltp., Gregge Street, Heywood, Lancs. | 
Interchangeability of the bits is simplified 
by the provision of a small hole for the insertion 


bright and somewhat harder than normal tin- 
lead coatings. - The strength of joints made with 
““T.M.5 ” is good, especially on steel. In geneval, 
it is desirable to use an active flux. The solder 
is not very effective on steel and copper with 
safety fluxes, but on tinplate satisfactory results 
have been obtained with Fry’s oleic acid Ne. 9 
or No. 10 safety flux. 

Only when it 1s essential to use a low melting 
point solder, for example the spot soldering of 


of a pin or screwdriver. 
The faces of the bits 
where they fit on to the 
shank are bevelled to 
impede the entry of 
gases arising from the 
melting flux into the 
inner tube containing the 
heating element, which 
is airtight as a further 
safeguard against 
oxidisation increasing 
the resistance of the 
element and_ thereby 
lowering its wattage 
rating. All connections 
are brazed and two- or 
three-core cords can be 
fitted for up to 250 V, 
while the handles are 


D—Insulation. 


Soldering iron with “‘Acru” airtight element 
A—Hole to facilitate changing of bits. 
B—Bevelled tace of bit. 


C—Airtight element. 
E—Alloy. 


comfortably shaped. 


Soldering pliers have also been made to grip, 


the joint between two copper jaws, actuated by 
handle grip, so. wi somber heat from both sides 
at once while considerable pressure can likewise 
be applied. The lower jaw is hollowed suffi- 
ciently to hold enough solder for completing a 
number of joints without replenishment. 


Low Tin-Content Solder 


_ Over one-fifth of the tin consumed in industry 
is used in solder and recent events have engen- 
dered a need for strict economy in the metal. 
Accordingly, Fry’s METAL Founprigs, LTD., 
Merton Abbey, London, S.W.19, have produced 
a solder containing only a small proportion of 
tin which is said to compare favourably with 
normal solders for many duties and is particu- 
larly suitable for bit soldering on tinplate. 

The new solder, which can be described as a 
lead base alloy containing only 5 per cent tin, 
with other constituents which improve the 
fluidity and strength is designated Fry’s ‘‘ T.M. 
5.” Extensive tests in the laboratory have 
established its properties. In comparison with 
the standard alloys “T.M.5” shows two 
features which must be taken into account 
when its application is considered: The melting 
point is higher (282 deg. C) and the “ alloying 
power ” is lower, on account of the reduced tin 
content. The influence of these two features 
varies with the method of soldering that is 
employed. 

_The new alloy is said to give excellent hot 
dipped coatings on copper and steel. The 
dipping temperature required is the same as that 
for alloys which are already widely used (350- 

deg. C.). The coatings are smooth and 


electrical joints, or any operation where the 
characteristics of the eutectic are required, is it 
—* to continue the use of high tin-content 
solder. 


Irish Electrical Traders 


R. F. W. Parkes (Falk, Stadelmann & Co., 
Ltd.), who presided at the annual meeting 
of the Society of Irish Electrical Traders on 

February 27th, described the difficulties due to 
the present situation. During the greater part 
of the year essential materials such as conduit 
and cables were almost unobtainable. As a 
consequence certain contractors had been 
compelled to suspend business and some of 
them had obtained situations in Great Britain. 
In May last a meeting of the officers of the 
Department of Supplies, the S.I.E.T., the Elec- 
trical Contractors’ Association, and __ the 
Electricity Supply Board came to an agreement 
on the particular types of cable which it was 
desirable and preferable to produce. The 
E.S.B. had for economical usage of 
electricity; it had, for instance, recommended 
the discontinuance of the use of electric fires 
and had ceased to supply cookers, water heaters 
and fires. : 

The elections to the executive council next 
took place. The wholesale firms whose repre- 
sentatives were elected included the following: 
Harvey & MacNaughton, Ltd.; Siemens 
Electric Lamps & Supplies, Ltd.; Baxendale & 
Co., Ltd.; British Thomson-Houston Co., Ltd.; 
Falk, Stadelmann & Co., Ltd.; General Electric 
Co., Ltd.; Exide Batteries, Ltd.; Solus 
Teoranta; Irish Driver-Harris Co., Ltd. 
Hendron Bros., Ltd.; and Roper Bros. 
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ELECTRICAL REVIEW 


Current Transformers 
Short-Circuit Capacity of the Wound Type 


By H. E. Forrest 


HEN used in conjunc- 
tion with power lines, 
current transformers 

must be designed to withstand 
the maximum short-circuit 
capacity of the latter. With 
a wound-type current trans- 
former there are four main considerations: viz., 
mechanical stresses on windings ; thermal effects 
due to magnitude of the short-circuit current; 
electrical surges; and ratio and phase-angle 
errors. 

Electro-magnetic effects. are governed by 
the asymmetrical value of the current. The 
maximum forces are set up by the initial peak 
value which occurs practically at the instant 
of short-circuit and may be of sufficient 
magnitude to damage 
the coil structure per- 
manently. As the 
current falls to its 
steady short - circuit 
value the forces de- 
crease correspondingly. 

The initial peak value 
of the asymmetrical 
current wave may have 
a value equal to 
v2 xX 1:8, 2°5 
times the average RMS 
value, where 4/2 is the 
peak factor of a sine 
wave and 1:8 is the 
maximum probable dis- 
placement factor of the 
first half wave. 

The magnitude of the 
induced mechanical 
force is proportional 
to the square of the 
current amplitude, the 
square of the number 
of turns and the shape 
and relative positions 
of the coils. 

‘To withstand the 
heavy mechanical 
forces set up, the wind- 
ings must be securely 
braced and carefully 
balanced magnetically j 
in order that the leakage field shall be evenly 
distributed. 

The sectional area of the copper used and the 
shape and assembly of the coils must be such 
as to ensure that the copper is not stressed 
beyond its elastic limit by the peripheral force 


The author shows that the 
size and cost of a wound type 
current transformer 
pendent upon the short-circuit 
power of the system and not 
upon the normal duty 


which is induced during the 
first current peak. Circular 
coils are inherently stronger 
than rectangular ones since the 
peripheral forces tend to force 
the latter into circular form. 
All considerations being equal, 
the primary winding would be designed to have 
the minimum number of turns and the smallest 
mean diameter. In addition the lower the 
burden and the accuracy the greater the ability 
of the current transformer to withstand the 


is de- 


CURRENT 


Above: Time-current curve 
for asymmetrical current 
wave. Left: 88-kV, 20-VA, 
150/5 A, Class AM wound 
current transformer designed 
to withstand 500 MVA for 5 
sec., with twin-stem concen- 
tric type porcelain. 
bridge Electric Construction Co.) 


mechanical forces which 
are set up. 
The total axial force, 
0-5 (Isc? T? DA) 
Fa, = 
“10-* tons, where Isc is 
the value in amperes of 
the first peak in the 
current wave after short- 
circuit, T the. number of 
primary turns, D the mean 
diameter of the primary 
coil in inches, A_ the 
difference in axial reactive 
length of the primary and 
secondary coils in inches 
about the centre line, and L the axial reactive 
length of the primary coil in inches. 

Take for example an 150/5-A, 33-kV wound- 
type current transformer designed to withstand 
a rupturing capacity of 750 MVA for two 
seconds. Under short-circuit conditions the 
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current flowing through the primary will be 
equal to 13,120 A with an initial peak value of 
32,800 A. Taking T as 6 and A, D and L as 
reg 5-9 and 7-9 in., then Fa = 

0-5 x 32,8002 x 62 x 59 x 0:2 x 10-° 


7:92 
0:37 ton. 
The total radial force, Fr, on the external 
202 (Isc? T*7D) x 


primary coil is L 


19 
tons. 
The magnitude of the forces tending to 
burst a coil along any diameter is the sum of 
the components at right angles to the diameter= 


= 1:85 tons. With a winding of six 


turns, each having a copper section of 0-175 
sq. in., the total section area in the vertical 
plane through the diameter = 2 (6 x 0.175) 
= 2-1 sq. in. Therefore stress in the copper, 


in tons per sq. in. = - = 0°88, i.e., about 
1/17 of the ultimate strength of copper. 
Thermal Effects 


The RMS value of the short-circuit current 
and the duration of the short-circuit determine 
the heating of the windings. With heavy 
overloads of short duration all the heat will 
be stored in the copper. If the copper section 
is small the resultant temperature rise may have 
a deleterious action on the winding insulation 
and the mechanical strength of the copper may 
be reduced to such an extent that the windings 
might rupture under the mechanical forces 
set up. 

Under short-circuit conditions the tempera- 
ture rise of the windings should not exceed 
200 deg. C. In the above example, working 
with a current density of 75,000 A per sq. in., 
the temperature rise of the windings during 
short-circuit could be determined as follows :— 
Specific heat of copper = 0-094 calorie per 
gramme or 0-094 x 454 = 42:7 calories per 
lb. As one calorie = 4-2 watt-second, the 
specific heat of copper = 42:7 x 4:2 = 180 
watt-seconds, i.e., 180 watts would raise 1 Ib. 
of copper through 1 deg. C. in one second. 
Therefore referred to 1 Ib. of copper the 
temperature rise in deg. C. = 

(watts X time of short-circuit in sec.) 
(1) 180 

Assume that under normal working con- 
ditions the temperature will not exceed 75 deg. 
C; the watts per Ib. at that —e will be 

= (A per sq. in.)? x 2-6 x 
10—*, where 1 = length of copper in inches, a 
its area in sq. in., k = its specific gravity (0.32 
Ib. per cu. in.) and r = its specific resistance at 
75 deg. C. (0.832 x 10-* ohm per in. per sq. in.). 
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Working at 75,000 A per sq. in. the watts 
per Ib. at 75 deg. C= 75,000? x 2-6 x 1-5 
= 14,600. temperature rise (above 
75 deg. C.) = 2 — 162 deg. 

The resistance of the winding incre:ises 
during the period of short circuit, cau sing 
increased watts per lb.; thus to get the ‘inal 


temperature rise, multiply 162 by 7 


where T = absolute initial pon pang = 
(75 + 234-5) = 309-5 deg. C. andB 4 
162 = 781. Therefore temperature rise ‘i ove 


75 deg. = 162 x 28) = 204 deg. C. 
Working at 75,000 A per sq. in. the copper 
section would be75,000 = 0-175 sq. in. 


INor- 
mally one works at a current density of I _ A 


per sq. in., giving a copper section of ; f a 


0-094 sq. in. Hence the allowance for the 
thermal effects of the short-circuit necessi::tes 
the use of a copper section of almost double 
the size of that which would generally be used. 


Electrical Effects 


In units where a high over-current factor is 
specified, a voltage may be built up across the 
end turns. This voltage depends upon the 
transient conditions and the surge frequencies 
of the line. When a steep-fronted voitage 
wave, such as is caused by lightning, strikes a 
transformer the initial voltage distribution is 
governed solely by the capacity of the first few 
turns, whereas the internal oscillations are 
affected by both the capacity and inductance 
of the body of the winding. 

When switching in on short-circuit surges 
the wave front is generally not so steep but 
the current oscillations, governed by the 
capacity and inductance of the windings, may 
cause dangerous overvoltages. The resistance 
of the winding offsets this by damping down 
the oscillations. The inductance of the 
windings tends to prevent rapid current 
changes with the result that a voltage is built 
up across the terminals of the transformer. 
To minimise this danger the inductance must 
be kept as low as possible by using fewer turns 
and, if necessary to obtain the specified 
accuracy, a larger core section must be used. 

To withstand the effects of transients and 
built-up voltages extra insulation and _ larger 
clearance to earth must be provided. As the 
number of primary turns is usually small, 
(e.g., to give 1,000 ampere-turns at 100 A only 
10 turns are required), it is convenient both 
from electrical and mechanical considerations 
to over-insulate the whole winding. T hus ina 
current transformer for operation in a 33-kV 
line, the insulation between turns throughout 
the primary winding will withstand at leas! 
60 kV for one minute. 

Porcelains require higher flashover values 
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than is usual. The forces between the primary 
leads are greatest when both leads lie side by 
side inside the same porcelain. The correct 
type of twin-stem bushing to use is one with 
coaxial leads in which one conductor is a fully 
insulated rod passing through a tube which 
acts as the return. This tube of circular cross- 
section can easily be made strong enough to 


ELECTRICAL REVIEW 337 


withstand the forces which are set up in it. 

On overload the flux density in the core 
increases and, consequently, the errors of the 
transformer. As the secondary current must 
vary linearly with the primary current there 
must be no saturation of the core up to the 
overload limit at which the associated relay is 
to operate. 


INSTITUTION PROCEEDINGS 


Review of Installation Methods. Improved Amplifier. 


COMMENTARY on present methods of 

carrying out electrical installations, 

mainly in munition works and food 
factories and some departmental stores, rather 
than detailed descriptions of the work involved, 
is provided by Mr. L. C. Grant (Sloan and 
Lloyd Barnes) in a paper submitted to the 
Installations Section of the INSTITUTION OF 
ELECTRICAL ENGINEERS in London on March 
12th. 

After condemning the practice of asking 
manufacturers or installation firms to draw up 
specifications, which can only properly be done 
by disinterested persons, 
the author deals with in- 
take substations. Recent 
experience strength- 
ened the view that fire- 
extinguishing apparatus is 
a good investment. In a completely burned- 
out departmental store, once worth over 
£250,000, the substation is the only remaining 
undamaged portion. It is 40 ft. below 
ground level and embodies automatic 
methyl-bromide extinguishing apparatus. In 
another instance when a high-voltage switch 
exploded carbon dioxide apparatus saved the 
substation from serious damage and not one of 
the several persons in it at the time suffered 
any injury. 


The author claims to say little that is new 


about cables, except to emphasise that there is 
much in favour of, and little against, completely 
armouring both high- and low-voltage cables 
in substations. One must beware of the larger 
sizes of single-core cables on the low-voltage 
side becoming uneconomic, so there is some- 
thing to be gained by using two or more in 
parallel when the loading exceeds 500 A. The 
advantages claimed for ** drained ” cables are 
illusory; the success of oil-filled vertical cable 
depends primarily upon the method of sealing- 
off at the bottom. 

There is something to be said for making all 
distribution feeders four-core; even if there is 
no immediate use for the neutrals, the fourth 
core is frequently needed later on. For carry- 
ing larger loads armoured cables are fairly 
satisfactory and for smaller work steel conduit 
is certainly the best system in use to-day. - The 
old fashioned knob-and-cleat method is much 

Ct 


Industrial Installation 
Practice 


in demand to-day and is in many ways a serious 
competitor of the conduit system. Most 
‘““easy’’ systems of wiring are attempts to 
avoid the difficulties and cost of steel tubing, 
the substantial protection of which is chiefly 
valuable against mechanical damage and water 
and shock risks, which become negligible when 
the voltage is lowered from 230 to 110 V, or 
less if fed from a transformer with its mid- 
point earthed. This is what the author 
advocates as a solution of some of the diffi- 
culties of wiring for lighting. 

Substation switchgear for 400 V should be 
completely metalclad 
whenever possible, avoid- 
ing the risk of poor con- 
‘nections to and from 
dividing boxes. For 
secondary distribution 
genuine high-rupturing-capacity cartridge fuses 
compete with oil breakers when switching is 
infrequent, but the author disagrees with the 
practice of putting fuses into motor starters; 
he does not believe that they can impart 
reasonable breaking capacity to air-break 
contactors. If the latter flash over then their 
design must be faulty; often minor modifica- 
tion will enable them to function adequately. 


Reduced Lighting Consumption 


The artificial illumination of one works, 
complying with most recent legislation, 
represents one-third of the total consumption, 
or some four million kWh per year; the 
adoption of 110 V for incandescent lamps has 
reduced the consumption by half a million 
kWh and the cost by £1,500 per annum. 
Economies are frequently possible by using 
discharge lighting at 230 V, but the benefits 
obtainable are not so great as is generally 
believed; the greater cost of lamp renewals 
will often offset the reduction in energy 
consumption. It is sometimes doubtful 
whether all users properly consider light 
efficiency. Also, the use of visors involves 
further loss and there appears to be some 
misapprehension about the effect of reflectors, 
for light diffused from a large source cannot 
be closely directed. 

The last portion of the paper briefly describes 
the change-over of a works containing héavy 
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machine tools from steam generating plant to 
purchased AC, the load totalling 10,000 HP 
and the demand 2,000 kW, as well as a 
departmental store installation of two 600-kVA 
transformers stepping down from 6,000 V to 
400/230V for power and cooking and down to 
190/110V for lighting. 


New Industrial Amplifier 


VALVE amplifier for industrial uses in 

association with measuring devices and 

control circuits, which is superior in 
several respects to most others of British, 
American, or German make for similar duties, 
was described in the paper by Mr. D. C. Gall 
(H. Tinsley & Co.) submitted to the Meter 
and Instrument Section of the INSTITUTION 
OF ELECTRICAL ENGINEERS in London on 
March 6th. 

Although it is a DC type, the whole of the 
internal circuit is AC operated without 
batteries, and its accuracy is independent of 
mains fluctuations and changes in valve 
characteristics, or other components. The 
amplifier is capable of an output of 3 W from 
an input of a few mV (not exceeding 0:3uA, 
no zero current) with a power gain of about 
10!°, Either voltage or current can be 
amplified with extreme stability, reliability 
not depending upon external adjustments. 
Departure from linearity of response, which 
is very rapid, is of the order of a few parts in 
10,000 and, since a few mV or as little as 
0-01mA can be magnified, the circuit can be 
utilised to operate recorders and controllers. 


Details of Operation 


The circuit is due to Mr. F. L. Steghart. 
The voltage to be amplified is applied to a 
resistance in series with a reflecting galvano- 
meter and the beam of light from the latter 
falls on a photo-electric cell which, in turn, 
regulates the magnitude and phase of the 
voltage upon the grid of a thyratron (gas 
relay) valve in such a way as to make the 
valve conduct for part of each positive half- 
wave. Successive pulses of current thus 
increase in magnitude due to changes in 
phase of grid voltage, starting when the grid 
has reached a certain positive value and 
stopping when the anode voltage passes 
through zero. Increasing pulse duration so 
provides larger effective amplified output, 
which is fed back through the before- 
mentioned resistance in such a direction that 
the voltage drop opposes the applied voltage. 
When input deflects the galvanometer the 
resistance in series with it rises in value, 
balancing the input voltage. Thus output 
current is proportional to input voltage, 
since it produces the opposition, which is 
held in equilibrium by the galvanometer. 

Anode current through the thyratron is 
obtained from a 250-V section of the mains 
transformer and is utilised to operate any 
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desired apparatus constituting the output 
circuit of the amplifier. Smoothing conden- 
sers and inductances convert the uni- 
directional pulses into steady DC, while 
suppressing circuits prevent the pulses inter- 
fering with radio reception. 

A_ number of typical applications are 
briefly referred to in the paper, including 
high-speed recording with an accuracy of 
the order of 0-1 per cent. The response of 
the amplifier can be much too quick for an 
inking recorder; very fast records are obtain- 


~ able with the aid of a cathode-ray oscil!o- 


graph. These amplifiers are made with a 
wide range of sensitivity according to their 
purpose. In most cases the output is 
adjusted to 30 mA at 100 V, maximun, in 
order to under-run the thyratron valve so 
that its life shall not be limited. Input 
voltages vary according to purpose; in 
association with thermocouples from 1 to 
40 mV may be used, whereas for radiation 
measurements full output will be obtainable 
with a few mV input. When employed as a 
current amplifier full output is obtainable 
from 0-01 input. 

One special feature of this system is the 
simplicity with which the range can be 
changed merely by altering a tapping on the 
resistance in series with the galvanometer, 
which enables any output to be checked 
directly against a standard cell (forming the 
subject of a separate patent to that protecting 
the method of amplification itself). Thus 
measurements of voltage or current can be 
made automatically with an accuracy equiva- 
lent to that obtainable — with a precision 
potentiometer. 


High-rupturing-capacity 


Devices 


T an informal meeting of the Institv- 
TION OF ELECTRICAL ENGINFERS in 
London on February 23rd, _high- 

rupturing-capacity devices for up to 2 kV 
were discussed. 

Mr. J. R. Blandford’s opening remarks 
embraced fuses as well as circuit-breakers, 
with and without fuses, though his observa- 
tions were limited to devices covered by 
B.S.88 (1939) which did not exceed 250 V to 
earth. He regretted that a standard specifica- 
tion for fuses for higher voltages did not 
exist and made a strong plea for the publica- 
tion of fuller information to facilitate the 
more general use of fuses. With this object, 
he suggested the provision of standardised 
time/current curves for both asymmetrical 
and symmetrical currents, together with 
another set indicative of both values of peak 
cut-off at varying rates of prospective current; 
safe overload ratings were also desirable to 
assist fuse selection for special duties. 

The effects of variation of peak recovery 
voltages related to differing forms of fusible 
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elements were described, surge values ranging 
from 100 to 800 per cent. (DC tests) illustrat- 
ing the measure of control that could be 
exercised by appropriate design. Whether 
fuses or circuit-breakers should be provided 
was Often a vexed question, since both 
technical and economic factors varied so 
much; compromise frequently resulted. 

Fuses were precluded from collieries by 
the Mines Department’s insistance upon low 
setting for earth-leakage protection. Neither 
were they suitable for inter-tripping circuits, 
or any that were likely to be subjected to 
remote control. They were not recommended 
when fault currents might be prevalent, as in 
the cases of transporting apparatus, dock- 
side cranes, etc. If associated with motors 
driving power station auxiliaries that were 
switched directly on to the mains, the poor 
overload characteristics of fuses resulted in 
some degree of protection being sacrificed 
by comparison with circuit-breaker capabili- 
ties. Fuse properties, being the reverse of 
those of circuit-breakers, were suited to small 
loads and high rupturing capacity. 

In the absence of any specification for 
combinations of fuses with circuit-breakers, 
such gear could be proved only by tests with 
breaker arcing currents equal to the peak 
cut-off values of the fuses. Reliable types of 
both air and oil breakers up to 30 MVA at 
400 V, 100 MVA at 2 kV, and 150 MVA at 3.3 
kV, were now available. In all cases, except 
gaseous situations and at the smaller current 
values for ordinary duty, the air circuit- 
breaker was the equal, and sometimes very 
much the superior, of the oil type. 


Reactor Ratings and Tests 


HE short-circuit rating and type-testing 
of different forms of reactors for current 
limiting purposes are dealt with in the 

short paper by Messrs. J. G. Wellings and 
R. V. Wheeler (British Thomson-Houston 
Co., Ltd.) submitted to the Transmission 
Section of the INSTITUTION OF ELECTRICAL 
ENGINEERS in London on March 11th. 

The authors do not believe that there has 
been sufficient appreciation hitherto, when 
assigning ratings to reactors, of the influence 
of the actual voltage likely to exist at the 
time of a fault. The possibility of the system 
being operated above its normal voltage is 
of considerable importance, since the possible 
magnitude of the fault currents will be corres- 
pondingly increased. They recommend that 
all reactors having a voltage drop of more 
than 4 per cent. of the system voltage at 
normal full load should be capable of with- 
Standing an applied voltage equal to full 
system voltage, maintained throughout the 
short-circuit period. Those intended for less 
than 4 per cent. drop should withstand a 
symmetrical short-circuit current of not less 
than 25 times normal full load. The specified 
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applied voltage in such cases should be equal 
to the rated ohms reactance multiplied by the 
estimated system short-circuit current, or 25 
times full load current,whichever is the greater. 

The resistance component is almost invari- 
ably negligible, so that impedance and reac- 
tance are equal for all practical purposes. 
Five seconds seems to be the most common 
period, in present practice, for which a 
reactor must be able to withstand the applied 
voltage; the authors recommend that it 
should not be less than three seconds in any 
case. Thermal and dynamic ratings, the 
latter causing maximum forces, are defined 
and a suitable test programme is described. 
Examples of test results obtained by the 

authors (Switchgear Testing Co., Ltd.) are 
included with an analysis of oscillograms. 

Suggested criteria for acceptance tests are 
that the applied voltage on the phase of 
greatest asymmetry should be within + 5 
per cent. of the specified value. A first 
major peak current of not less than 2.5 times 
the rated RMS symmetrical current should 
have been obtained on at least one phase. 
The RMS value of the AC component of 
current, referred to zero time, should be 
within + 5 per cent. of the value corresponding 
to the applied voltage at zero time divided 
by the rated ohms reactance. The impedance 
calculated from the short-circuit test results 
should be compared with the rated value, 
and also with the value measured at half 
full load current, to indicate whether the 
volt-ampere characteristic is a straight line. 
Hot spots should not have occurred at any 
part of the structure, while mechanical 
endurance should be such as will not permit 
any movement of the winding conductors, 
leads, spacers, etc. 

In the authors’ opinion there is still scope 
for the further development of methods of 
measuring and recording initial values of 
current and voltage to guard against oscillo- 
graph errors. 


Weld Efficiency 


N _ informative and critical paper survey- 
ing fatigue, tensile, bend, impact and 
special crucial tests applied industrially 

for assessing the strength of welded joints, 
was presented by Mr. H. N. Pemberton 
(senior surveyor, Lloyd’s Register of 
Shipping) to the NorTH-East Coast INSTI- 
TUTION OF ENGINEERS AND SHIPBUILDERS at 
Newcastle-upon-Tyne on March 6th. 

The significance of different kinds of test, 
together with factors which may be peculiar 
to welding and influence the results obtain- 
able, are dealt with. Representative test 
results obtained from authoritative sources 
are quoted, and the author summarises in 
tabular form fatigue data obtained by British, 
American and Continental investigators. 
These figures should help designers, especially 
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in view of the increasing use of welding 
brought about by the war. The need for 
speedy production, and the replacement of 
iron castings by fabricated mild steel in 
order to secure improved resistance to 
explosive shocks, are two of the main con- 
siderations involved. It is therefore im- 
portant that testing methods should be 
thoroughly understood. 

X-ray examination is one of the routine 
acceptance tests for Class 1 welded pressure 
vessels and is specified by most of the in- 
specting bodies in Europe and the United 
States. Industrially it has proved to be one 
of the most valuable methods of inspection, 
the inclination being to regard it as revealing 
too much rather than too little. For this 
reason there is a need for standardised X-ray 
negatives to indicate maximum acceptable 
extents of porosity and penetration defects. 
There would be a concerted chorus of 
protest from shipbuilders were it to be 
suggested that X-ray apparatus should be 
introduced into shipyards, yet the idea is 
neither absurd nor original. It would be 
of considerable value, not so much for the 
routine examination of structural welds as 
for periodically checking the efficiency of 
operators and the quality of electrodes. 


Fault Detection Methods 


Magnetograph, (iron powder, dry or sus- 
pended in oil) detection can only be relied 
upon to reveal faults at or near the surface 
of welds ; it is not suitable for fillet welds 
due to the difficulty of arranging suitable 
magnetic circuits. ‘“* Weld test meters” are 
instruments for measuring potential drop, or 
flux leakage between two points, providing 
a ratio of quality across a weld :o that of 
unwelded plate. They are fair indicators of 
the general quality of different welds of 
identical sizes and shapes, but can -only 
serve as a direct criterion within a very 
limited range. 

It is the author’s considered opinion that 
whatever system of routine and type of detail 
tests may be adopted for pressure vessels, 
machine parts, or structural work, the greatest 
safeguard will remain in works supervision 
of all the practical details comprising welding 
procedure, which is primarily the concern 
of the manufacturer. 

With adequate provision for control of this 
kind, mechanical tests, especially in structural 
work, might be of the simplest kind. The 
author recommends four tests, which would 
provide all the information required, namely, 
a transverse tensile test of a butt-welded test 
piece; a tensile test of a cruciform test piece, 
which need only be carried out when fillet 
welds are concerned; a transverse bend test 
of the junction in a butt-welded test piece; 
and a transverse “‘ nick ” bend test of a butt- 
welded test piece, the last two mentioned to 
be carried out in the workshop. 
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Forthcoming Events 


Institution of Electrical Engineers.—Thursday, 
March 19th, 6 p.m. “* A Critical Review of 
* Education and for En 
sented by Dr. A. P. M. Fleming, 
for the Education, Training and Rompe 
Sub-Committee of the Post-War Planning Com- 
mittee.— Monday, March 23rd, 6p.m. Informal 
meeting. Discussion on ‘ “Protective Systems = 
11-kV Distribution,” to be opened by Mr. 
Freeland, B.Sc. 

Mersey and North Centre.— 
Monday, March 16th, Chester. Joint 
meeting with the North- Western Centre and the 
Chester Engineering Society. ‘* The Mechanism 
of the Lightning Discharge and its Effect on 
Transmission Lines ” (E.R.A. Report ai 18) by 
Messrs. C. E. R. Bruce, and R. H. Gol 

North - Western Centre. — Monday, "Wieck 
16th. Chester. See Mersey Centre.—Saturday, 
March 2list, 2.30 p.m. Engineers’ Club, Albert 
Square Manchester. * Electrical Industrial 
Applications,” by Mr. L. C. Grant. Studesirs’ 
Section. — Saturday, March 14th, 2.30 p.m. 
“Some Aspects of Production Engineeriny,” 
by Mr. J. Jones. 

London Siudents’ Section. — Wednesday, 
March 18th. *% Long-Distance Broadcasting,” 
by Sir Noel ‘Ashbridge. . 

Irish Centre. —Thursday, March 19th. ‘“ Rural 
Electrification,”’ by Mr. J. C. Costello, B.Sc. 

North Midland Students’ Section.—Saturday, 
March 14th. Visit to Samuel Denison works. 
Meet 2.30 p.m. at Hunslet Foundry, Leeds. 

North-Eastern Centre.—Monday, March 23rd, 
6.15 p.m. Neville Hall, Westgate Road, New- 
Report by Dr. Fleming (see 
I.E.E., London).—Students’ Section.—Friday, 
March 27th, 6.30 p.m. ‘* Radio Aids to Naviga- 
tion,” by Mr. E. D. Knight. 

Association of Mining Electrical and Mechanical 
Engineers.— West of Scotland Branch.—Satur- 
day, March 14th. ** Colliery Overhead Trans- 
mission Lines,”’ by Mr. J. McOwat. 

South Wales Branch. Saturday, March 14th. 
Cardiff. ‘‘ The Protection of AC Networks,” 
by Mr. M. Kaufmann, A.M.LE.E. 

Royal Society of Arts.—-Mondays, March 16th, 
23rd and 30th, 1.45 p.m. John Adam Street, 
Adelphi, W.C.2. Cantor Lectures: X-Ray 
Technique in the Industrial Laboratory,” by 
Mr. H. P. Rooksby, B.Sc., F.Inst.P. (G.E.C. 
Research Laboratories). —Tuesday, March 17th, 
1.45 p.m. ‘“ Recent Developments in the 
Scientific and Industrial Research Programme 
of New Zealand,” by Dr. E. Marsden, C.B.E., 
M.C., Secretary of the Department of Scientific 
and Industrial Research, N.Z. (To be read by 
Mr. Neville Wright). 

Association of Supervising Electrical Engineers. 
—Tuesday, March 17th,6p.m. Lighting Service 
Bureau, Savoy Hill, W.C.2. ‘* The Relation of 
Engineers to Management,” by Mr. G. F 
Anderson, M.I.Mech.E 

Electrical Development Association.—Friday, 
March: 20th, 12.30 for 1 p.m. Savoy Hotel, 
W.C.2. Annual luncheon. 3 p.m. Annual 
general meeting. 

Institution of Naval Architects.—Thursday, 
March 26th, 3 p.m. R.S.A., John Adam 
Street, W. C2. Parsons Memorial Lecture: 
“* Sir Charles Parsons and the Royal eal by 
Sir Stanley V. Goodall, K.C.B., O.B.E 
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ELECTRICAL REVIEW 


PERSONAL and SOCIAL 


News of Men and Women of the Industry 


NUMBER of changes have taken place in the 
A: directorates of the Brush Electrica! Engineer- 
ing Co., Ltd., and subsidiary companies. Mr. 

T. B. Keep, M.I. Mech .E., has retired from the 
board of the Brush Company, but is remaining a 
director of Brush Coachwork, Ltd., and Petters 
Ltd., where his wide experience continues to be 
available in a consultative capacity. Mr. Alan P. 
— deputy chairman of the Brush Company, 
has been appointed managing director of the 


Mr. A. P. Good Mr. T. B. Keep 
company in succession to Mr. Keep. Mr. M. A. 
Fiennes has joined the Board as an executive 
director. He served his apprenticeship with 
Ransomes & Rapier, Ltd., was subsequently 
manager of the pneumatic tool and air com- 
pressor department at Armstrong Whitworth, 
Ltd., and immediately prior to his joining the 
Brush board was responsible for the armament 
production of United Steel Companies, Ltd. 
Mr. W. M. Good, A.C.A., who has been appointed 
managing director of Brush Coachwork, Ltd., 
was previously general manager of the projectile 
division of Wyndham Hewitt, Ltd., and prior to 
that general manager of Essex Aero, Ltd. 


Mr. H. W. Green has been nominated as 
chairman of the North-Eastern Centre of the 
Institution of Electrical Engineers for the 
1942-43 session. 


Dr. F. J. Brislee, chief chemist to British 
Insulated Cables, Ltd., has retired, after occupy- 
ing that position since 1909. He is being 
retained by the company in a consultative 
capacity. Dr. L. C. Bannister, a graduate of the 
Universities of Liverpool and Cambridge, who 
joined the company in 1936, has, been appointed 
as his successor. 


The appointment of Mr. W. J. M’C. Girvan as 
electricity manager and engineer of the Belfast 
Corporation ‘electricity undertaking has been 
confirmed, and he will take up his new duties 
upon the retirement of Mr. Whysall at the end 
of March. 


Manchester Corporation Electricity Com- 
mittee recommends the extension for a year of the 
services of Mr. H. C. Lamb, chief engineer and 
manager. 


The Colne Electricity Committee has decided 
to enter into an agreement with Nelson Cor- 


_ a year. 


poration whereby Mr. T. D. Martin (Nelson) will 
become electrical engineer to the two Corpora- 
tions. The experiment will be further considered 
after two years. 


Mr. F. Hollyer has been appointed an addi- 
tional director in London of the Anglo-Portu- 
guese Telephone Co., and Sr. E. L. P. Basto has 
been appointed an additional director of the 
company in Portugal. 


Mr. T. B. Nutter, who has been deputy elec- 
trical engineer at Burnley since 1906, has been 
appointed borough electrical engineer in succes- 
sion to Mr. J. E. Starkie, who is retiring shortly, 
at a salary of. £800 per year rising to £900 plus 
war bonus. Mr. Nutter, who has served 
Burnley Corporation for forty-four years, first 
entered the Electricity Department as an appren- 
tice under the late Mr. W. R. Wright, and has 
played an active part in the development of 
Burnley’s undertaking almost from its inception. 
He is an associate member of the I.E.E. 


Subject to confirmation by St. Helen’s Town 
Council, the position of chief electrical engineer, 
rendered vacant by the retirement of Mr. W. 
Johnston, will be advertised at a salary of £1,200 
This is a reduction of £200 on the 
amount originally decided upon. 


At the annual meeting of the Institute of 
Metals on March 11th, the platinum medal for 
1942 was presented to Mr. W. M. Morrison, 
deputy chairman and managing director of the 
British Aluminium Co., Ltd. 


In consequence of the death of Councillor 

H. Heywood, Councillor J. L. Dawson has 
been appointed chairman of the Huddersfield 
Electricity Committee for the remainder of the 
municipal year. 


Dr. Harry Barron, of the Pirelli General Cable 
Works Co., Ltd., broadcast a talk on ‘ Re- 
claimed Rubber” on March 6th. Last month 
he spoke about syntheticlrubber on the radio. 


Mr. E. A. Beavis, A.C.G.I., B.Sc:, A.M.LE.E., 
the authot of the article on “* Short-Circuits in 
Cables ” (pp. 327-9) commenced his career as 
submarine cable testing 
assistant on a_ cable- 
laying expedition to 
Australia for the India 
Rubber, Gutta Percha 
& Telegraph Works 
Co., Silvertown. He 
entered the service of 
Siemens Bros. & Co., 
Ltd., in 1913 and spent 
some years on the out- 
side contracts _ staff 
working on trunk tele- 
phone and power cable 
installations. During the 
last war he served witlt 
the R.E. (T) in various 
technical capacities. In 
1923 he was transferred from the outside contracts 
department of Siemens to Woolwich to carry 
out research and development work on cables. 
He assisted in the design and equipment of the 


Mr. E. A. Beavis 
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high-voltage laboratory in 1928 and took control 
of super-tension cable technique. Mr. Beavis 
is now deputy chief electrical engineer in charge 
of the power cable development section of the 
cable test department. ~ 


Obituary 


Mr. George Robertson, a director of Bell & 
Robertson, Ltd., paper mill and _ electrical 
engineers, Aberdeen, died on February 28th. 
He was recognised as an authority on machinery 
for paper mills. He was trained as an engineer in 
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the city and in 1915 joined Mr. James Bell as a 
artner in the firm of Bell & Robertson and 
ecame a director. 


Mrs. L. V. Esson.—The death occurred on 
March 4th in London of Mrs. Leonora Valerie 
Esson, widow of Mr. William Beedie Esson, 
M.I.E.E., who died in 1940 and whose name is 
borne by one of the I.E.E. Scholarships. 


Mr. F. E. Coumbe, who died recently at tlic 
Royal Northern Hospital, Highgate, was for 
Lag? a London salesman to the D.P. Battery 

Ltd. 


CORRESPONDENCE 


Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for correspondents’ opinions. 


Advance Payment of Fixed Charges 


ITH reference to Mr. L. A. Ferney’s 
letter in your March 6th issue, the 
fixed charges of two-part tariffs are 

payable quarterly in advance, the emphasis 
being on quarterly. Therefore no interest can 
be paid on a charge that by the end of the 
quarter shows the consumer to be in arrear 
with payment for his actual consumption. 
A short time elapses between the reading of 
the meters and the rendering of accounts, 
during which the undertaking is not even 
covered by the fixed charges then due. 

In the case of prepayment two-part meters 
some undertakings demand a fixed-charge 
payment in advance. This is entirely wrong 
and should be abolished. In my own case 
the undertaking has held a fixed charge of 
16s. 3d. for four years and I cannot secure its 
return unless I change to the lighting rate. 
Crawley. G. A. SIMMONS. 


Staffs and the Essential Work Order 


WAS very interested by a letter which 

you published in your issue of February 

27th under the above heading, relating to 
the selfishness of employers in the supply 
industry. 


Sir Stafford Cripps said in his recent speech. 


before the House of Commons: “ For two 
and a half years now the majority of our 
people have been working their hardest to 
give every help they could, but there still 
remains a minority who appear to regard 
their own interests in a manner not consonant 


‘with that totality of effort which is required 


if we are to come through the present 
difficulties with success. The Government is 
determined that such an attitude cannot be 
permitted to persist. It spreads a sense of 
frustration and disappointment, and it must 
be dealt with ruthlessly wherever and when- 
ever it occurs.” 

Obviously employers would dismiss this 
matter by saying that they are not regarding 
their own interests, but those of the under- 


taking, and such an assertion cannot be 
easily ‘disproved. I would assure them, 
however, that the other side of the picture is 
undeniably true, and that many members of 
their technical staffs are experiencing just 
that sense of frustration to which the Lord 
Privy Seal referred. This is due to the 
failure of the industry to allow the fullest 
use to be made of the abilities of employees, 
who are at present being kept more or less in 
idleness, in case they might be wanted as a 
result of raid damage. 

Let us hope that the Ministry of Labour’s 
Supplementary Register in its revised form 
will be of some help, though this seems 
doubtful as the employers’ sanction is 
necessary before inclusion on the register can 
be completed. 

Derby. | ANOTHER CHARTERED ENGINEER. 


EVERAL éxamples of employers’ 
reluctance to grant transfers have recently 
come to my notice. Among them were 

charge engineer to station superintendent, 
charge engineer to efficiency engineer and 
junior engineer to charge engineer. In only 
the last case, and then after considerable 
opposition, was the application successful, 
although it appears that the Order would 
require all three to be sanctioned. 

It therefore seems desirable that the 
industry should evolve a more satisfactory 
method of implementing the Order. 

London, N.W.10. R. RADCLIFFE. 


Starting Currents 


R. E. A. LOGAN'S query in your issue 
of February 20th raises the question of 
why these heavy starting currents are 

experienced on loads of unity power factor. 
Normal theory does not seem to explain why 
the initial current should so greatly exceed 
that calculated from the cold resistance of 
the lamp or heater element. Perhaps some 
of your readers can throw some light on 
the matter. 
Bristol. F. P. PHILLIPS. 
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COMMERCE and INDUSTRY 


New Employment Regulations. 


New Essential Work Order 


HE Ministry of Labour and National 
T Service has issued the Essential Work 

(General Provisions) Order, 1942, which 
provides that if, on account of an illegal strike, 
any worker in a scheduled industry is deprived 
of work his employer may suspend the guaran- 
teed wage upon four days’ notice. 

When work becomes available again the 
employer must give the worker notice as soon 
as possible and if the worker fails to report at 
the stated time his employment will be deemed 
to have terminated. Upon his return the 
guaranteed wage is to be resumed. 

During such period of suspension the worker 
will be free to leave his employment, after giving 
due notice, without the permission of a National 
Service Officer. 

If a worker appeals against his discharge for 
misconduct and is successful the employer will 
be directed to reinstate him and pay him the 
guaranteed wage from the period from _ his 
discharge to his reinstatement. The period of 
lodging appeals is reduced from fourteen to 
seven days, but the National Service Officer can 
extend this period if good cause for delay is 
proved. 


Salford’s Coal Supplies 


At a meeting of the Salford City Council last 
week, the deputy-chairman of the Purchasing 
Committee (Councillor A. G. Wild) stated that 
about 40 per cent. of the coal which should have 
been delivered to the Council’s electricity and gas 
undertakings during the past year was still out- 
standing. He alleged that while coal owners 
and factors protested their inability to fulfil 
orders, they were able to offer what they called 
“ spot Ipts ” at as much as 8s. a ton more than 
the contract prices. 

The Town Clerk said that on the facts as 
known to him the suppliers were not so black 
as they had been painted. The “ spot lots” 
which Councillor Wild had mentioned were of 
different grades and came from sources other 
than the contracted-for supplies. 

It was decided that the Purchasing Committee 
should prepare a report on the subject for the 
Council. 


Fuel Economy Publicity 


An interesting form of publicity, which is 
being adopted experimentally in the Fuel 
Economy Campaign, is a gramophone record 


produced jointly by E.D.A. and the British 
Commercial Gas Association. On one side the 
story for gas economy is dealt with by Tommy 
Handley, and on the other side Jeanne de Casalis 
deals with electricity. As the names of the 
artists indicate, the subject is treated entertain- 
ingly following a precedent established by the 
Ministry of Food with Elsie and Doris Walters. 
It is felt that since the record will be used mainly 
at food ‘and cookery demonstrations where the 
subject can be followed up more seriously by a 
demonstrator the introduction of a little humour 
should not be out of place, and indeed may be 
helpful. Owing to shortage of packing materials 


Full Saving Campaign. 


it will not be possible to distribute the records by 
post; they will be available free of charge to 
undertakings requiring them and can be col- 
lected at the E.D.A. offices or at any of the 
Association’s meetings, and an effort will also be 
made to effect delivery when any of the Associa- 
tion’s staff are in the neighbourhood of under- 
takings requiring the records. 

Many clectricity undertakings find it possible 
to obtain limited space in local newspapers, 
and further local advertisements are therefore 
reproduced on the back of the latest ‘* Save 
Fuel” poster. Advertisement stereos are 
available free of charge. Attention is directed 
also to two new suggestions for simple window 
displays and supplementary publicity. 


Exports to Burma 


The Board of Trade has made the Export of 
Goods (Control) (No. 11) Order, 1942 (S.R. & 
O. 1942 No. 367, price 1d.) which came into 
force on March 6th. Under the terms of this 
Order export licences will in future .be required 
for all goods consigned to Burma. At the same 
time the Board of Trade has issued an Order 
revoking all outstanding export licences for 
Burma (S.R. & O. 1942 No. 368, price 1d.). 
Copies of the Orders are available at H.M. 
Stationery Office. 


Development in the North-West 

The annual meeting of the North-West and 
North Wales Area Committee of E.D.A. was 
held at Manchester on March 12th. In the 
Committee’s report it was stated that eight 
mutual aid groups had been set up in the area 
arid the necessary machinery was now in being 
to deal with any emergency. Seventeen under- 
takings in the area had opened food advice 
bureaux in their showrooms. 


The Blue Book 


A copy of the 1942 diamond jubilee edition of 
the “* Blue Book” (electrical and engineering 
trades directory) has been sent to us by the 
publishers, Benn Brothers, Ltd., Bouverie 
House, Fleet Street, E.C.4. This useful directory 
(25s. net) is divided into five sections, alpha- 
betical, geographical, trade names, telegraphic 
addresses and classified, the last including, 
among 1,200 headings, electrical installation 
contractors, consulting engineers, electricity 
supply undertakings (members of the I.M.E.A.), 
etc. 


Swedish Electrical Industry 


The official organ of the General Association 
of Swedish Exporters publishes details of 
interviews with the heads of the principal 
Swedish industries regarding their production 
and exports in these times of international 
trouble, states Reuter’s Trade Service from 
Stockholm. 

The L. M. Ericsson Telephone Co. reports 
that in spite of the growing difficulties arising 
from the war the past year may be considered a 
favourable one for the Swedish telephone 
industry. Thanks to commercial treaties with 
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various European countries and safe-conduct 
agreements it had been possible to maintain 
the activity of the affiliated overseas companies. 
B. Elektrolux, who manufacture re- 
frigerators, electric vacuum cleaners, etc., state 
that to a certain extent 1941 resembled the 
latter: half of 1940. It was possible to maintain 
exports to most of the European countries and 
some of these exports even exceeded those of 
1940. On the other hand, exports to overseas 
markets were completely cut off with the 
exception of safe-conduct traffic, by means of 
which it was possible to continue considerable 
export business to South and Central America. 
Total exports of electric vacuum cleaners and 
floor polishers in 1941 show a figure comparable 
with that for 1940, but exports of refrigerators 
were considerably reduced. In the home 
market the sale of electric cleaners was very 
good, even compared with peacetime. 
A. Kanthal states that the export of 
electrical resistance material increased as the 
enlarged works came into production. 


Fluorescent Lamp Factory 


Apart from the fact that its function is to 

produce fluorescent lamps, the new 
factory of the Austin Co., engineers and 
builders, at Danvers, 
Massachusetts, provides 
a good example of the 
methods of employing 
these lamps. 

The works has about 
105,000 sq. ft. of floor 
space and fluorescent 
tubes are installed in 
continuous troughing 
arranged at 10 ft. centres 
throughout, providing a 
minimum of 72-ft. 
candles over the whole 
of the. working area. 

Altogether there are 
1,023 units representing 
over 10,000 ft. of tubing. 

A daily output of over 


100,000 lamps is provided for. One of the 
accompanying illustrations shows the bay 
devoted to the cleaning and coating of the 
tubes. Each is vacuum-cleaned as it passes 
over the benches lining the coating-room wall, 
‘and it is then placed on inclined tables which 


March 13, 1942 


slope downward and extend through the 
partition on the left which encloses the coating 
room. The fluorescent coating is applied here 
and the tubes pass to ovens just beyond the 
ventilating stack on the left. They then return 
to the right-hand side of the aisle for inspection, 

They are then conveyed to the second floor, 
also illustrated, where the fittings are made and 
added as they move towards the left. Another 
inspection is made on the tables seen in the 
right foreground. 


Specifications for Non-Ferrous Metais 


A summary of British and American specific:- 
tions for non-ferrous metals in both the gener:l 
engineering and aircraft series, including 35 
tables, is now available to users of these metils 
and their alloys (B.S. 1007, price 10s. 6d. each), 
from the British Standards Institution, 2x, 
Victoria Street, London, S.W.1. 


A Syrian Inquiry 
We have received a letter from a firm of 
agents in Beyrouth who wish to get into touch 
with British makers of electric lamps, insulated 
wires, electrical installation accessories and 
radio receivers (battery and 110 and 240 V mains 
operated). They state that they are prepared 


Left : Department for cleaning and 
coating the tubes. Above : Second 
floor where the fittings are added 


to buy in large quantities. We 
shall be glad to pass on _ the 
names of any interested manu- 
facturers to our inquirers. 


Thermostatic Bimetals 


new _ twenty-four page 
booklet on thermostatic bi- 
metals obtainable free of charge 
from Henry Wiggin & 
Ltd., Grosvenor House, Park 
Lane, London, W.1, illustrates some of 
the many ways in which these materials 
are employed for regulating temperature and 


. briefly outlines their properties, mentioning 


their heat treatment and allowable loads. It 
also usefully summarises the different grades 
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generally available. The explanation of the 
origin of formule and constants employed in 
calculations needed for designing the usual 
shapes of element for heat controllers, although 
applicable only to longitudinal expansion and 
contraction, will serve as a helpful guide in 
determining approximate dimensions for the 
most common forms. 


Electrical Equipment Difficulties 


Firms who experience difficulty in obtaining 
electrical equipment due to failure to find 
suitable sources of supply are reminded that 
assistance can be obtained from the Director 
of Industrial Electrical Equipment, Ministry of 
Supply, Machine Tool Control, 35, Old Queen 
Street, Westminster, S.W.1. 


American Radio Industry 


The New York correspondent of The Times 
reports that the War Production Board has 
ordered that the manufacture of wireless sets 
and gramophones for civilian use shall be dis- 
continued after April 22nd, so that all facilities 
of this industry may be devoted to production 
for the Army and Navy. The industry employs 
30,000 persons and last year it produced more 
than 13,000,000 wireless sets and did business 
to the gross value of $24,000,000. 


Scientific Co-operation with Russia 
A conference was held this week in London 


of sixty British scientific and technical institu- _ 


tions to discuss means of facilitating the exchange 
of information between this country and 
Russia. The Ministry of Information was 
represented by Mr. E. Thurtle, Parliamentary 
Secretary, and Sir John Russell, adviser to the 
Soviet Relations Branch. It was decided by 
the Conference that a standing committee 
should be set up to assist the Ministry of Infor- 
mation and to act as a clearing house between 
British and Russian scientific bodies. 


Electrical Equipment for Russia 


The Sunday Times reports that Russian 
specialists are arriving in this country to inspect 
and supervise the manufacture of the large 
quantities of machine tools and electrical equip- 
ment ordered by Moscow. The first consign- 
ments have already been shipped to Russia, 
and some of the newly erected Soviet factories 
are now using British machine tools. The British 
example is being followed by the United States. 
The Lease-Lend Administration has now 
officially announced that whenever Russia has 
the raw materials available preference will be 
given to the sending of machine tools and factory 
equipment. 


E.A.W. Activities 


The Central England Area of the Electrical 
Association for Women held a one-day con- 
ference and luncheon in Birmingham on 
March 3rd to launch the Association’s recon- 
struction scheme. The Lord Mayor of Bir- 


Save Paper and 
Gather all Waste 
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mingham opened the conference and Mrs. F. 
Forrest, J.P., presided. Miss Caroline Haslett, 
Director of the E.A.W., explained the recon- 
struction programme which the Association 
had in mind as its national effort for the next 
twelve months, and gave the members a clear 
insight of the details of the study sheets. Miss 
Stead, headmistress of Parkfield Cedars Second- 
ary School, Derby, spoke on post-war recon- 
struction in schools. Speakers at the lunch 
which followed were Mrs. A. B. Lewis, J.P., 
president of the Nottingham Branch; Mr. 
D. E. E. Gibson, city architect, Coventry, who 
outlined plans he had in mind for the recon- 
structed cities; Mr. F. Forrest, city electrical 
engineer of Birmingham; and Colonel Davies. 


Clear Lamp Prices 


The Director of the Electric Lamp Manu- 
facturers’ Association points out that the note 
on this subject in last week’s ELECTRICAL REVIEW 
(page 304) was incorrect and should have read 
as follows :—‘*‘ As a temporary measure arising 
from the shortage of pearling acid E.L.M.A. 
members have arranged for the time being|to 
charge the following: SINGLE-coiL CLEAR 
Lamps of 15, 25, 45, 60, 75 and 100 W (Group I— 
General Lighting Service) at the same prices 
applicable to pearl lamps of corresponding 
ratings.” 


Change of Address 


The British Plastics Federation, Ltd., 
announces that from March 20th, its address 
will be 47-48, Piccadilly, London, W.1 (tele- 
phone: Regent 4681-2). 


TRADE MARK 
APPLICATIONS 


MONG ‘recent applications for British 
trade marks are the following; objections 
against which may be entered within a 

month of March 4th:— 

STANCROFT. No. B615,899. Class9. Metal 
ropes for electrical purposes.—Stanley Croft, 
Ltd., 48, Lancaster Street, Birmingham, 4. To 
be associated with No. B615,896 (3336) vi. and 
others. 

PERMALEX. No. 617,274, and FREQUELEX. 
No. 617,275. Class 17. Electric insulators of 
ceramic material.—Bullers, Ltd., 6, Laurence 
Pountney Hill, London, E.C.4. 


INFORMATION 
DEPARTMENT 


™ ENERAL inquiries from readers relating 

G to sources of electrical goods, makers’ 

addresses, etc., are replied to by our Infor- 
mation Department through the post. Inquiries 
should be accom panied by a stamped addressed 
envelope. 

Our extensive records enable us to reply to 
most queries, but occasionally we ask for our 
readers’ assistance in tracing names and 
addresses not known to us. We should be glad 
to have the present address of the following :— 
HypDrRoL CHEMICAL Co. 
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Hire-Purchase Agreements 


Effects of a Recent Judicial Decision 
By F. E. Sugden, a.c.1.s., Barrister-at-Law 


ANY electrical contractors have plant 
and electrical equipment on_hire- 
purchase, apart from electrical installa- 

tions put in on these terms. The Hire- 
Purchase Act of 1938 to a very great extent 
elucidated many problems in regard to such 
agreements. For instance, broadly speaking, 
if the hirer had not paid at least one-third of 
the hire-purchase price recovery of the pos- 
session of the goods could be made in case of 
default. If the hirer had paid more than 
one-third and he defaulted in payments of his 
instalments, the hire-purchase trader could not 
recover possession of the goods without 
application to the County Court of the district 


in which the hirer resided or carried on. 


business. 

Going one step further, frequently the 
hire-purchase trader either by persuasion or 
coercion, made the hirer enter into a new 
agreement when he fell behind with his 
payments. As a result of war conditions the 
Court (Emergency Powers) Act, 1939, was 
passed which granted relief in numerous cases 
when a hirer fell behind with his payments 
due to the war. 

Many hire-purchase agreements were entered 
into in a prosperous time; subsequently, 
owing to reduced profits in some instances, 
electrical contractors have been unable to meet 
their hire-purchase commitments. Some of 
the hire-purchase firms have placed pressure 
upon the hirer where at least one-third of the 
hire-purchase price has not been paid, by 
threatening foreclosure. Alternatively they 
have compelled the hirers to execute new 
agreements, which in many cases were dis- 
advantageous to the hirer but of benefit to 
the hire-purchase trader. 


Clarification or Complication ? 


A recent decision of the Court of Appeal 
shows how the Hire-Purchase Act, 1938, is 
affected by the Courts (Emergency Powers) 
Act, 1939. This was the case of Smart 
Brothers, Ltd. v. Ross, which, I understand, 
was brought in a friendly way in order to 
clarify the situation. I will not commit myself 
by saying that the position has actually been 
clarified; it may have been to a certain extent, 
though some legal luminaries hold the view 
that the position has now become more 
‘complicated. However, a definite decision 
has been arrived at and the facts of the case 
are worth repeating. - 

It was a case where a hirer under a hire- 
purchase agreement was unable to continue 


her payments and concluded an agreemen: 

with the owner of the hired goods whereb: 

she determined the existing agreement o7 

specific terms. The new terms were that th: 
goods involved should be returned to th: 

hire-purchase trader and the hirer was to be 

under no further liability for arrears of pay- 

ments and was to receive £10 as compensatio:: 

for instalments already paid by her or, as i: 

was termed in the case, in part return of thos. 
instalments. It was accepted in the Court of 
Appeal that this was a bona-fide transactio:: 
and was made at the instance of the hirer 
and without any pressure on the part of the 
hire-purchase trader; in fact the arrangement 
was mutually accepted. 


Court’s Permission 


The point at issue was whether leave had to 
be obtained in accordance with the Courts 
(Emergency Powers) Act, 1939, before the 
trader could repossess the goods in accordance 
with the new agreement. The Court of Appea! 
held that leave of the Court was necessary 
because when the owners of the goods took 
possession of them they would be exercising 
a remedy given to them by the terms of the 
hire-purchase agreement as a consequence of 
the default of the hirer under that agreement. 

As this case is a very important one I would 
not be surprised if it is not followed by other 
similar ones because there appears to be a 
division of opinion regarding the legal position 
in such circumstances. The decision of the 
Court of Appeal was not unanimous; the 
decision was obtained by a majority verdict. 
Lord Justice Greene held the same view as 
Mr. Justice Uthwatt, whose judgment was 
being contested, that the original hire-purchase 
agreement was terminated by the reversion of 
the ownership of the goods to the hiring 
concern and they were given the possession of 
the goods. The two other members of the 
Court of Appeal held that before a new agree- 
ment could be made leave of the Court to 
proceed under the Courts (Emergency Powers) 
Act, 1939, was necessary. Lord Justice 
MacKinnon appears to have held the view 
that the owners of the goods were enforcing a 
remedy given them by the _hire-purchase 
agreement. 

Lord Justice Clauson considered that the 
Court of Appeal was being asked to enforce 
a remedy arising not out of the existing 
hire-purchase agreement but out of the 
agreement to determine that agreement. 
However, it is clear that traders who enter 
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into hire-purchase agreements must obtain the 
leave of the Court before they recover pos- 
session of the goods, unless the matter goes 
to the House of Lords for further appeal. So 
far there has been no suggestion that this 
course will be adopted. 

Naturally the electrical contractor and sub- 
contractor will ask how this judicial decision 
afiects them. In analysing the position one 
must not overlook the fact that some hire- 
purchase firms in the past have exerted pressure 
o: their customers where’they have paid less 
than one-third of the hire-purchase value and 
thus exercised their rights under the Hire- 
Purchase Act. Some have done this very 
cleverly by compelling them to enter into a 
new hire-purchase agreement and thus sacrifice 
their goods as a direct consequence of war 
adversity. 

The recent judicial decision does not mean 
that a hirer of goods cannot make some 
new arrangements with the hire-purchase 
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trader; he can do so, but before such an 
arrangement is carried out he must first of all 
obtain the sanction of the Court, which is 
usually the County Court of the district in 
which the contract was made. The new 
arrangement will be sanctioned if it is just and 
equitable to both parties. 

Thus the electrical contractor, whether he 
be in the position of a hirer of goods for this 
purpose, or in the position of hire-purchase 
trader, must not overlook the provisions of 
the Liabilities (War Emergency) Act, 1941. 

If the hirer is in doubt regarding his position 
undef the hire-purchase agreement my advice 
is that he should immediately seek legal 
assistance or consult the Liability Adjustment 
Officer at the local County Court, who has 
specific powers under the Liabilities (War-Time 
Adjustment) Act, 1941. He should in no 
circumstances sign a new agreement in can- 
cellation of the original one or attempt to 
vary such an agreement. 


ELECTRICITY SUPPLY 


Belfast and Bury—Varying Views on Rate Relief 


Barnstaple.-—Lower FIxeD CHARGES.—A re- 
commendation of the Electricity Committee 


that the fixed charge of the No. 3 two-part - 


tariff should be reduced from 20 to 174 per cent. 


was opposed by the Finance and General . 


Purposes Committee, but the Council approved 
the revision. 


Belfast.—CoNTROLLER’S VIEWS ON RATE CON- 
TRIBUTION.—At a special meeting of the Cor- 
poration held on February 25th, a letter was read 
from Mr. Hugh Boyd, the recently appointed 
Electricity Controller, in the course of which 
he said he had observed that the Electricity 


Canada’s largest power station (689,000 HP), the Beauharnois plant on the St. Lawrence River. 
Other large installations are those at Queenston, Ont. (Niagara), with 560,000 HP and the Saguenay 


that had arisen and that he was prepared to 
approve of that amount or such lesser figure as 
was clearly justified by the accounts without 
establishing precedent. Our Correspondent 
adds that for some time the diversion of part 
of the profits of the Department in relief of the 
tates has been much questioned by consumers, 
who hold that they are entitled to the first 
consideration in the form of reduced charges 
aoe that every Department should be placed in 
ike case. 


Bury.—RatTe ReEviter.—It is reported that by 
a transference of £3,650 from the surplus of the 


Power Co.’s plant near Lake St. John, Quebec, with 540,000 HP (Electrical News and Engineering.) 


Committee had voted £11,000 towards the 
rates provided that the accounts of the Depart- 
ment se og that course. Although he had no 
knowledge how the accounts might work out, 
taking the long view, it appeared to him that, 
with increasing costs, every effort must be made 
to avoid unnecessary addition to electricity 
charges. He went on to say that he was anxious 
to facilitate the work of the Committee and the 
Corporation in the exceptional circumstances 


electricity undertaking the Town Council has 
been enabled to keep the local rates unchanged. 


Glasgow.— Mains ExTENSION.—The Electricity 
Committee is to extend mains at a cost of £2,071. 


Huddersfield.—NeEw PLANt.—At the request 
of the Central Electricity Board plans have been 
for the installation of another 20,000- 
p bed set at the generating station at some future 

ate. 
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a recent 
meeting of the Electricity Committee it was 
reported that a 30,000-kW turbine set had 
broken down but that the cause had not yet 
been ascertained. 

Protective Works.—It is proposed to 
provide bus-bar protection at the station at a 
cost of £1,486. 


Isle of Thanet.—ComMIssIONERS BAN PRICE 
INCREASE.—It is reported that the Electricity 
Commissioners have refused to allow a further 
increase in the price of electricity in Margate 
and Broadstairs by the Isle of Thanet Electric 
Supply Co., Ltd. It is considered that this 
would impose an undue burden on the con- 
sumers remaining in the district. 


Newcastle-on-Tyne.—OPTION TO PURCHASE 
UNDERTAKINGS.—The Parliamentary Committee 
of the City Council has considered the Council’s 
option to purchase the undertakings, within the 
city area, of the North-Eastern Electric Supply 
Co., Ltd., and the Newcastle and District 
Electric Lighting Co., Ltd. It was decided that 
nothing should be done in the matter | 
the war, but that the Council’s option shoul 
be safeguarded. 


Salford.—WoMEN METER COLLECTORS.—At 
its last meeting the Light, Heat and Power 
Committee approved the employment of twelve 
women on a part-time basis as pre-payment 
meter collectors. One team will work from 
8.30 a.m. to 1.30 p.m. and the other from 
12.30 p.m. to 5 p.m. 


Southgate.—SHELTER HEATING.—The Emer- 
gency Committee has arranged for the Northmet 
ei Co. to install tubular heating in surface 
shelters. 


Workington.— OBJECTION TO MINIMUM 
CHARGE.—At a recent meeting of the Electricity 
Committee the electrical engineer reported that 
certain consumers had objected to the payment 
of a minimum charge on the ground that they 
were using less electricity in response to the 
Government’s fuel economy campaign. The 
Committee recommended that no alteration 
should be made in the present minimum charges. 


Overseas 


Eire.—E.S.B. WorKERS Oppose DRAFT BILL.— 
A. draft Bill dealing with matters associated 
with the Electricity eey Board has just been 
circulated amongst members of the Dail. It 
provides, inter alia, for pensions and super- 
annuation funds, to which all employees must 
contribute, and the setting up of a tribunal for 
the settling of trade disputes and the prevention 
of any interruption of electricity supply. The 
tribunal would consist of three members, one 
nominated by the Ministry, one by the Board, 
and one by the employees. Manual workers 
would be required to sign an agreement to 
refer disputes to the tribunal before taking any 
action arising out of a dispute. Should any 
two of the tribunal agree on an issue, the 
decision would be final; if two disagree the 
decision of the chairman would be final. Manual 
workers who are members of the Amalgamated 
Irish Transport and General Workers’ Union 
are opposed to most of the provisions of the 
Bill so far as it affects them. They are also 
hostile to compulsory reference to the proposed 
tribunal and are not satisfied with the superan- 
nuation scheme. 
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TRANSPORT 


Belfast.—New TROLLEY-Bus SERVICE.—Our 
Ulster Correspondent reports that another 
much needed extension of the Corporation's 
trolley-bus service will become available thi; 
month. On March 26th, the trolley-bus service 
to the Parliamentary Buildings, Stormont, w:!| 
be opened and will prove a great boon to thc 
travelling public. The first trial trip to the 
plateau in front of the beautiful buildings—tire 
gift of the people of Great Britain to the peop'c 
of Northern Ireland in 1922—took place la:t 
Wednesday and was in every way a succes:. 
The service will take up twenty buses. The nev 
buses accommodate 68 passengers as against 
the 52 of the petrol buses. The latter, save on a 
few cross town services, will shortly be a thing 
of the past. No solution of the congestion of 
tramway services at the hours has y°t 
been arrived at, but as the city’s trolley-bus 
services increase it will be considerably 
ameliorated. 


Blackpool.—TRAM TRACK TO BE IMPROVED.— 
A scheme for re-laying the tram track on 
Blackpool Promenade near North Pier, and tlic 
erection of additional shelters, has been 
approved by Blackpool Town Council. 


New Zealand.—New ASSOCIATION.—At a 
recent conference of public transport authorities 
in Wellington, a new organisation, the Public 
Passenger Transport Association of New Zea- 
land, was established. Mr. J. Sayegh (Auckland) 
was elected chairman. 


Switzerland. — DESIGN OF TROLLEY-BUSES. — 
Describing recent trolley-bus developments in 
Switzerland, Modern Transport gives details of 
vehicles recently designed at the Saurer works 
which have motors mounted at the rear of the 
chassis, the main advantages of which are said to 
be concentration of electrical equipment, with 
shorter cable runs, and better distribution of 
weight on the axle. New vehicles being delivered 
for the Winterthur system have Brown-Boveri 
electrical equipment and are the first in Swiss 
practice to have the motor at the rear. _ Besides 
the Winterthur system, progress is being made 
with the introduction of trolley-buses in Neuchatel, 
Berne, Zurich and Lausanne, and arrangements 
have been made for the first route in Geneva. 


New Zealand Supply Failure 
N itn then 20 9g} cent. of the power supply 


in the North Island of New Zealand was 

cut off by a fierce scrub fire on the slopes 
of Mount Mangatautari, about five miles 
north of Arapuni, on December 4th, states the 
New Zealand Electrical Journal. The flames 
swept through about 1,000 acres of scrub and 
were of such a height that they caused a short- 
circuit on the main Arapuni-Auckland power 
lines, dislocating the whole provincial system. 
At the same time No. 7 generator at the power 
station was short-circuited while the protective 
system on the companion unit, No. 8, operated 
and opened the circuit. All standby plants 
were immediately brought into operation and 
wherever possible loads were heavily reduced. 
No. 8 generator was again in service after a 
few hours, and repairs to the damaged set were 
undertaken without delay. 
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ELECTRICAL REVIEW 


FINANCIAL SECTION 


Company News. 


Reports and Dividends 


The Lancashire Electric Light & Power Co., 
Lid., reports receipts from subsidiary companies 
for 1941 of £222,866, as compared with £255,088, 
and from other sources, £2,671. After deducting 
directors’ fees, general expenses, and debenture 
interest the net revenue is £181,904 (against 
£210,062). A sum of £11,436 is placed to 
debenture redemption account. A participating 
preference dividend of 4 per cent. is paid, 
making 74 per cent. for the year (same) and the 
final ordinary dividend is 5 per cent., maintaining 
it at 74 per cent. for the year. The balance 
carried forward is £14,107 (against £15,384 
brought in). The report states that the proper- 
ties of subsidiary companies have been main- 
tained in an efficient state out of current revenue 
and the number of consumers and the revenue 
have continued to increase. 

Bruce Peebles & Co., Ltd., report a profit for 
1941, after providing for taxation, war damage 
insurance and expenses, of £32,988, as compared 
with £31,037 for the previous year. Depreciation 
absorbs £13,000 and the preference dividend 
£3,830. A further dividend of 24 per cent. is 
paid on the preference shares, making 10 per 
cent. for the year (same), and the ordinary 
dividend is again 5 per cent. plus a bonus of 
3 per cent. The balance carried forward is 
£10,889 (against £10,231 brought in). 

Amalgamated Wireless (Australasia), Ltd.— 
At the annual meeting held towards the end of 
last year a report was presented showing a net 
profit of £133,089 for 1940-41. A final dividend 
of 5 per cent. (making 10 per cent. for the year) 
was declared. In his speech, the chairman (Sir 
Ernest Fisk) said that the beam services had 
handled a larger volume of business than the 
highest pre-war total. With the development 
of aircraft production in Australia the company 
had arranged to manufacture at its Ashfield 
works the highly specialised aircraft instruments 
of some of the world’s leading manufacturers. 


The Mersey Railway Co. reports a net revenue 
for 1941 of £111,434, as compared with £104,462 
in the previous year. A sum of £5,500 is 
allocated to contingency, debenture interest 
requires £56,143 and general reserve receives 
£2,000. A dividend of 2 per cent. is paid on 
the consolidated ordinary stock (against 1} 
per cent.) and £3,679 is carried forward (against 
£3,605 brought in). 


Taylor Tunnicliff (Electrical Industries), Ltd., 
report a trading profit of £94,463 for 1941 
(against £77,900 in the preceding year). After 
providing for depreciation and taxation the net 
profit is £36,462 (against £36,214). The final 
ordinary dividend is 10 per cent., again making 
124 per cent. for the year. 


The Singapore Traction Co. announces that 
the accounts for the year ended September 30th 
will be issued shortly and will be accompanied 
by the chairman’s address to be presented at 


the annual meeting. This, it is stated, will, 


deal with the position of the company resulting 
from the Japanese occupation of Singapore. 


Stock Exchange Activities. 


No further dividend is recommended on the 
ordinary shares for 1940-41; an interim distri- 
bution of 24 per cent. was made last July. 
The total dividend for the previous year was 74 
per cent. 


Newman & Watson, Ltd., have acquired the 
Stockton Chemical Engineers & Riley Boilers, 
Ltd. Purchase consideration has been satisfied 
by the allotment of 30,000 10s. 6 per cent. 
cumulative shares of Newman & Watson and 
50,000 2s. ordinary shares. 


The British Power & Light Corporation, Ltd., 
has declared a final dividend for 1941 of 4 per 
cent., making 6 per cent. for the year (un- 
changed). The net revenue for the year was 
£326,803 (against £263,293). 


The North Wales Power Co. proposes to 
maintain its dividend for 1941 at 6 per cent. 


Llanelly & District Electric Supply Co., Ltd.— 
The dividend on the ordinary shares for the 
year ended December 31st is 54 per cent., the 
same as for the previous year. 


The Northmet Power Co. has recommended a 
final dividend for 1941 on the ordinary stock 
of 4 per cent. actual (9-6d. per £1 unit of stock), 
less tax, maintaining the distribution for the 
year at 7 per cent. 


The Perak River Hydro-Electric Power Co. is 
deferring the dividend due on April Ist on the 
5 per cent. cumulative preference capital. The 
dividend is paid to date. 

The Scottish Power Co., Ltd., has declared a 
final ordinary dividend of 54 per cent., making 
8 per cent. (same). 

London Associated Electricity Undertakings, 
Ltd., have reduced the dividend for the past 
year from 44 to 4 per cent. 

S. Guiterman & Co., Ltd., are paying a first 
and final ordinary dividend of 74 per cent. 
and a participating dividend of 1 per cent. is 
being paid on the 64 per cent. preference shares 
(same). 

J. & F. Stone Lighting & Radio, Ltd., announce 
the payment of the half-yearly dividend on the 
6 per cent. cumulative redeemable preference 
shares. 

Hoover, Ltd., have declared a final dividend 
of 114 per cent., again making 15 per cent. for 
the year. The net profit, before providing for 
taxation, was £274,480, against £290,486. 


Vactric, Ltd.—The payment of the dividend 
on the 6 per cent. cumulative preference shares 
for the eighteen months to March 3lst, 1940, is 
announced. 

Thos. Ward, Ltd., have declared an interim 
dividend of 3} per cent. on the ordinary capital 
(unchanged). 

Waygood-Otis, Ltd., are paying a final ordinary 
dividend for 1941 of 174 per cent., making 273 
per cent., less tax for the year (same). 

Crabtree Electrical Industries, Ltd., are 
repeating their interim dividend of 5 per cent. 
on the ordinary shares. 
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The National Gas & Oi) Engine Co., Ltd., has 
announced a first and final dividend of 5 per 
cent. (unchanged). 

Ensign Lamps, Ltd., is again paying an 
interim dividend of 10 per cent. 


New Companies 


Hamofil Manufacturing Co., Ltd.—Private 
company. Registered February 27th. Capital, 
£1,000. Objects: To carry on the business of 
manufacturers of, and dealers in, insulating 
materials, wires, cables, conductors, turbines, 
boilers, engines, dynamos, motors and mechani- 
cal and electrical plant and fittings, etc. Sub- 
scribers: F. H. Shaw and Robert B. Caws, both 
of 103, Cannon Street, E.C.4. Solicitors: 
Zeffertt, Heard & Co., 17, Coleman Street, E.C. 


Scientific Products, Ltd.—Private company. 
Registered February 25th. Capital, £1,000. 
Objects: To carry on the business of electrical 
general engineers, founders, smiths, 
machinists, electricians, scientific instrument 
makers, manufacturers of, and dealers in, wire- 
less, electrical, telephonic and_ telegraphic 
apparatus, etc. Directors: A. M. Benham, 149, 

ain Road, Duston, Northampton, P. Robert- 
son, 18, Millway, Duston, Northampton, and 
C. B. V. Neilson, The Croft, Hartwell, North- 
ampton. Registered office: Australia House 
(Room 505), London, W.C.2. 


Companies’ Returns 


Statements of Capital 


Killamarsh & District Electric Supply Co., Ltd.— 
Capital, £6,000 in ordinary shares of £1 each. 
Return dated October 18th (filed November 
13th). 4,725 shares taken up. £4,725 paid. 
Mortgages and charges: Nil. : 


N.S. Accumulators, Ltd.—Capital, £6,000 in 


4,000 preference and 2,000 ordinary shares of. 


£1. Return dated September 12th, 1939 (filed 
December Ist, 1941). All shares taken up 
£4,001 paid. £1,999 considered as paid. 
Mortgages and charges: £2,000. 

W. E. Chappell, Ltd.—Capital, £1,000 in 1,000 
shares of £1 each. Return dated June 6th (filed 
December 15th). 813 shares taken up. £165 
paid. £648 considered as paid. Mortgages and 
charges: Nil. 

Economic Electric Co. (Liverpool), Ltd.— 
Capital, £10,000 in 10,000 shares of £1 each. 
Return dated October 30th (filed December 
24th). 8,300shares taken up. £8,300 considered 
as paid. Mortgages and charges: £2,943. 

Patterson Lamps, Ltd.—Capital, £15,000 in 
15,000 ordinary shares of £1 each. Return 
dated December 3Ist. 14,500 shares taken up. 
£6,330 paid. £8,170 considered as _ paid. 
Mortgages and charges: Nil. 

Edward Dewhurst, Ltd.—Capital, £20,000 in 
20,000 shares of £1 each. Return dated 
January Ist. 15,672 shares taken up. £1,502 
paid. £14,170 considered as paid. Mortgages 
and charges: £7,761 7s. 6d. 


Increase of Capital 


Mullard Wireless (Near East), Ltd.—The 
nominal capital has been increased by the 
addition of £4,000 in £1 shares beyond the 
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registered capital of £1,000. Mullard Wireless 
Service Co., Ltd., held 998 shares out of 1,000 
issued, on January 13th, 1942. A further 4,000 
ordinary shares were allotted to that company 
on February 6th, 1942. 


Mortgages and Charges 


E. & E. Kaye, Ltd.—Debenture 
February Sth, 1942, to secure £25,000 (supp'c- 
mental to first debenture dated 
December 6th, 1938), charged on properties in 
Ponders End, and the company’s undertaking 
and other property, present and future includi:ig 
uncalled capital, but excluding ‘* The Cedars.” 
Mill Ridge, Edgware, freehold. Holder, : 
Prudential Assurance Co., Ltd. 


W. Skewes & Co., Ltd.—Satisfaction in fil 
on February 7th, 1942, of deposit of deeds in 
favour of Barclays Bank, Ltd., dated Februa:y 
14th, 1939, and registered March 3rd, 1939. 
“According to the register of mortgages the 
deposit of deeds registered March 3rd, 1939, 
originally secured all moneys due to bank. 


Underwood (Electric), Ltd.—Assignment on 
February 18th, 1942, of proceeds of certain 
contracts, to secure all moneys due or to 
become due from the company to Martins 
Bank, Ltd., not exceeding £1,000. 


Celestion, Ltd.—Assignment of contract 
moneys, dated February 4th, 1942, to secure ail 
moneys due or to become due from the company 
to Barclays Bank, Ltd. 


Power . Specialities, Ltd.—Assignment on 
January 28th, 1942, of proceeds of certain 
contracts, to secure all moneys due or to become 
due from the company to Lloyds Bank, Ltd., not 
exceeding £20,000 at any one time. 


Receiver Released 


B. C. Garman, Ltd.—R. C. Deith, of 123, 
Queen Victoria Street, E.C.4, ceased to act as 
receiver on February 19th, 1942. 


e 
Liquidations 

E. Wight & Co., Ltd., Finchley and Muswell 
Hill, have placed the company in voluntary 
liquidation for the purpose of reconstruction. 
A declaration of solvency has been made, and 
all creditors will be paid in full. Mr. W. F. W. 
Richardson will in future trade as E. Wight & 
Co., at 373, Regent’s Park Road, Finchley, N.3, 
and Mr. H. A. H. Southey will trade as Southey 


& Wight, Ltd., at Hill Top, Muswell Hill, N.10, 
from March Ist. 


British Electric Domestic a Ltd.— 
Meetings pursuant to section 245 of the Com- 
panies Act, 1929, on April 8th, at 185-188, High 
Holborn, London, W.C.1, to receive an account 
of the winding-up by the liquidator, Mr. 
Latham. 


Bankruptcies 


E. S. Cheatle (Apex Radio & Electrical 
Service), radio and electrical dealer, 580, 
Coventry Road, Small Heath, Birmingham.— 
First meeting, March 13th, at 37, Temple 
Street, Birmingham, 2. Public examination, 


“March 26th, at the Court House, Corporation 


Street, Birmingham, 4. 
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STOCKS AND SHARES 


TUESDAY EVENING. 


HE principal price movements in the 
stocks and shares quoted overleaf are 
the falls in Cable and Wireless ordinary 

and preference. These indicate the nervous- 
ness felt by stockholders as to the possibility 
of damage, physical and financial, which the 
combine is likely to suffer in consequence of 
the Japanese aggressions in the East. At 
home, the outstanding feature remains the 
steadiness of prices in most of the front-rank 
industrials. 

Further dividend announcements by the 
electricity supply companies follow on much 
the same lines as those of the past two weeks. 
The London Electric Supply Corporation and 
London Associated have reduced their 
dividends, otherwise the list is practically 
unchanged. The hesitation induced in the 
minds of investment and of speculation by 
the course of the war news, makes its influence 
felt chiefly through a contraction of business 
in Stock Exchange markets. 


The Embarrassment of Money 


Throughout the month of March the Bank 
of England continues to pay out, day by day, 
the money due to previous holders of the 
India 3 and 24 per cent. stocks which were 
requisitioned last January by the Govern- 
ment. On March 23rd, a fresh supply of 
money will feed the market through the vest- 


ing of some 80 Canadian securities that are 


being similarly treated. In addition to these, 
a number of other issues are being paid off, 
or will shortly be redeemed, by companies 
and boards that have the right to deal with 
their loans some time within the near future. 
All this makes for accumulation of cash to 
an embarrassing extent. 
Electricity Supply 

There is thus a substantial amount of 
money for which employment, outside the 
British Government war loans, is required by 
people who candidly confess that they are 
unable to live on the meagre rate of interest 
available from war borrowing. Conse- 
quently, they place as much as they can 
afford into the latter, and utilise the balance 
for investment into stocks and shares which 
will give them a better return. The electricity 
supply group is one of those to which con- 
sistent attention has been turned for months 
past. Prices have now risen to a plane at 
which, as stated above, the yield is something 
like 44 per cent. In spite of this, investment 
money still flows freely into electricity supply 
shares and it would be rash to say that the 
advance in prices has yet reached its full 
extent. The same demand is noticeable 
amongst the ordinary shares of the manu- 
facturing and equipment companies: e.g., 
British Insulated, Callender’s, General Elec- 
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trics, Henley’s, etc. Crabtree are a little 
better at 29s. 6d. bid, on maintenance of 
the interim dividend of 5 per cent. The 
full 174 per cent. for the yo gives a yield, 
at the price mentioned, of nearly 6 per cent. 
on the money, allowing for inclusion of the 
dividend in the price. 


London Electric 


That a reduction in the dividend on London 
Electric ordinary shares had been expected, 
the quotation showed, for it stood out of line 
with others in the same group. At 24s. 6d. 
a 7 per cent. dividend gives a return of nearly 
5} per cent., and, as the ordinary shares in 
most of the electricity supply companies yield 
little more than 4} per cent., it was a fair 
inference that the London Electric dividend 
would be lowered. This happened, and at 
the present-paid rate of 6 per cent. the yield, 
at 25s. 9d., to which the price has been 
corrected, comes to £4 13s. 2d. per cent.— 
still a comparatively high return. 


Cable & Wireless 


Further falls have lowered the prices of 
Cable & Wireless 54 per cent. preference and 
ordinary stocks by 3 and 44 points to 934 
and 54 respectively. A good deal of nervous 
selling has taken place lately, and the dividend 
on the ordinary stock is undoubtedly 
vulnerable owing to Japan’s activities. The 
financial year ends with December, and, as 
the present trouble in the East did not come 
to a head until this year, it is reasonable to 
assume that the Cable and Wireless perform- 
ance in 1941 will prove to have been at least 
normal, permitting payment of 4 per cent. 
dividend on the ordinary stock. It is possible, 
of course, that this rate will again be dis- 
tributed. On the other hand, having regard 
to the war developments since the year ended, 
the directors may feel that a policy of caution 
is called for under present conditions. The 
drop in the preference stock does, however, 
seem to have been overdone. 

Oriental Telephones are again 2s. 6d. lower 
at 47s. 6d. Globe Telegraph & Trust pre- 
ference and ordinary have receded to the 
common level of 26s. 3d. 


Mixed Movements 


British Insulated ordinary at 93s. 9d. are 
again 1/16 up on the week but, on the other 
hand, Tube Investments upon the execution 
of a selling order from the Provinces gave way 
to 83s. 3d. Chloride Electrical Storage shares 
rose } to 75s. E. K. Cole at 10s. and Electric 
& Musical Industries at 14s. 3d. are both a 
little better. Vactric followed up their last 
week’s advance with a further improvement 
to 5s.; the 6 per cent. preference rose to 
17s. 6d. Declaration of a satisfactory batch of 
dividends fanned the strength of the market 


(Concluded on page 353) 
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ELECTRICAL INVESTMENTS 


Prices, Dividends and Yields 


Dividend Middle | Dividend Middle Aro 
—~ Price Rise Yield —'-—. Price Rise Yield Ass 
Company 1939- 1940-— Mar. or p.c. Company 1939- 1940- Mar. or hey 0 
40 41 9 Fall” 2 41.9 Fall P 
Aut 
Home Electricity Companies Publie Boards Bul 
Bournemouth and Central = 
Poole 15 123 56/3 +4 490 1950-70 . «10 Brit 
British Power and 1955-75 .. 5 5 113sd 4 8 6 
Light .. .. 7 6° 28/—- +6d.4 5 9 1951-73 .. 4) 43 109 427 
City of London 74 +6d.5 1 9 1963-93 .. 34 34 103 3.8 0 
Clyde Valley .. 8 8 38/9 420 1974-94 .. 
x County ofLondon.. 10} 8 37/6 4 5 6 | London Elec. ‘Trans. ail 
Edmundson’s: Ltd. 2} 94 21, 2 
7% Pref. 33/9 +6d.4 3 0 London & Home Con 
Ord... 6 6 22/6 .. 44 8 Counties 1955-75 4) 43 Oral 
Elec. Dis. Yorkshire 9 9 42/- . 459 Lond. Pass. 
Elec. Fin. and Se- d ie A} 4} 1203 +1 31i 8 0 
curities .. 123 123 463 +% 5 8 2 B 5 5 1194 ae 458 BI 
Elec. Supply Cor- C ° 23 39 775 
poration 114° #10 45/— 4 0 West M idlandsJ. Elec 
Isle of Thanet 2 Nil 10/- 1948-68 .. 110xd +I} 411 0 Enf 
Lancs. Light and 2 
Power .. .. 7 35/- +604 5 9 Telegraph and Telephone 
Llanelly Elec. 54 5k 415 8 Anglo.-Am. Tel. : Eng 
Lond.Assoc.Electric 44 4 18/9 .. 4 4 Pref. 6 108} 5 Ww 8 
London Electric .. 7 6 25/9xd +2/- 513 3 Def. 25 6 Eric 
London Power Deb. Anglo-Portuguese 8 8 15/- 1015 4 ive 
Red... 5 5 1033xd +} 416 7 | Cable & Wireless: Fall 
Metropolitan 10 37/- 46 6 5} Pref. .. 5; 17 Fer 
Midland Counties... 8 8 38/9xd +64. 420 Ord. 4 4 —44 7 8 2 
Mid. Elec. Power .. 9 9 41/3 4 7 4 | Canadian Marconi ‘$1 Nil dets. 5/6 3.000 ?. 
Newcastle Elec. 7 7 27/6 5 110 | Globe Tel. & Tel.: 0 
North Eastern Elec.: Ord. 81% 26/3 = 
Ordinary 7 ~=—-30/9 Pref... 6 6 26/3 4 
7% Pref. 7 7 34/- 4 2 4 | Great Northern Tel. : 
Northampton .. 10 10 46/3 £6 (£10) 20 20 143 - 
Notting Hill 6% Inter Tel. & Tel. .. Nil Nil 3 Sto 
Pref. (£10) 6 6 8} Marconi-Marine 74 28/9 4 in I 
Northmet Power : Oriental Tel. Ord... 114% 16 47/6 -} 619 ho 
Ordinary 10 «35/9 318 4 | Telephone Props... 6 6 10/- 0 06 sho 
6% Pref. 6 6. 3BI/- 317 5 | Tele. Rentals(5/-) 10 10  9/- 51 
Richmond Elec. 6 6 23/9 5141 an 
Scottish Power 8 8 38/9 429 Traction and Transport & C 
Southern Areas 5 5 19/6 5 2 8 | Anglo. Arg. Trans. : , I 
South London 7 7 27/- 5 3 8 First Pref. (£5)... Nil Nil 5/- furt 
West Devon 5 5 21/3 414 1 4% Inc. . Nil Nil 93 -- vest 
West Glos. 4} 44 21/8 448 Brit. Elec. Traction : Sin 
Yorkshire Elec. 8 8 39/6 410 Def. Ord. 45 45 15 418 3 : 
Pref. Ord. 8 8 170 42 fall 
Overseas Electricity Companies Bristol Trams 8 10 45/-  .. 490 that 
Atlas Elec... Nil Nil 4/38 Brazil Traction $1 50c. 134 +44 30tt 
Calcutta Elec. se Calcutta Trams 8 5} 12/6 816 0 next 
Cawnpore Elec. 10 10 27/6 +. 75 6 Cape Elec. Trams.. 5 5 lo/-  +6d. 5 5 5 Elec 
East African Power 7 7 27/- 5 3 8 | LanesTransport .. 10 10 45/- 490 due 
Jerusalem Elec. .. 7 5 18/9 5 6 8 | Mexican Light: ‘ cum 
Kalgoorlie (10/-).. 7} 74 9/6 .. 71210 1st Bonds 5 5 .. 6125 
Madras Elec. ee 4* 17/6 ee 411 5 Rio 5% Bonds 5 5 973 +1 5 48 Ordi 
Montreal Power 14 1, 23 +4 610 5 | Southern Rly. : Ir 
Palestine Elec. “‘A’’ Nil Nil 18/9 — 5% Prefd. 5 624 8 00 d fe 
Perak Hydro-elec... 6 7 6/3 — 5% Pref. 5 > 107 +14 413 6 cle 
Shawinigan Power 83cts. 90cts. 14} a= T. Tilling .. 10 10 47/6. 442 fron 
Tokyo Elec.6% .. 6 6 12 we _ Tilling & B.A. 7 64* 52/6 296 4 to 
Victoria FallsPower 15 15 75/- +4 400 West Riding « ae 10 40/- 5 00 to ce 
WhitehallInv.Pref. 73 74 16/3 + 9 4 8 (Continued on next page) at 9 
45 p 
* Dividends are paid free of Income Tax. last 
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“Dividend Middle 
———. Price Rise 
1940- Mar. or 


41 Fall 


Dividend Middle 
Price 
1939- 1940- Mar. 

4 41 9 


Company 


Equipment and Manufacturing 

Aron Elec. Ord. 25/- 
Assoc. Elec. : 

Ord. 

Pref. 
Automatic Tel. & El. 
Babeock & Wilcox 
British Aluminium 
British Insul. Ord. 
British Thermostat 

(5I-) oe 
British Vac. Cleaner 

Brush Ord. 
Cailender’s 
Chloride Elec. Storage 
Consolidated Signal 
Crabtree (10/-) 
Crompton Parkinson 

Ord. (5/-) 
EB. K. Cole (5/-) 
£.M.I. (10/-) 
Electric Construction 
Enfield Cable Ord. 
Flecl. 

«.. 
English Electric .. 
Ensign Lamps (5/—) 
Ericsson Tel. (5/-).. 
Ever Ready (5/-).. 
Falk Stadelmann .. 
Ferranti Pref. 
G.E.0. : 

Pref. oe 17 


46/3 
38/9 
48/9 
43/9 - 
44/6 


~ o 
races o 


cowed 


_Vactric (5/-) 


Greenwood & Batley 
Hall Telephone (10/-) 
Henley’s (5/—-) 

449% Pref. 
Hopkinsons 
India-Rubber Pref, 
Intl. Combustion . 

J. Lucas 

Johnson & Phillips 

Lancashire Dynamo 

Laurence, Scott (5/-) 

London Elec. Wire 

Mather & Platt 

Metropolitan 
Cable Pref. 

Murex 

Pye Deferred (5/- 

Revo (10/-) 

Reyrolle 

Siemens Ord. 

Strand Elec. (5/~ 

S. Smith (1/-) 

Switchgear & Cow- 

ans (5/-).. 

Tel. Condenser (10 ) 
T.C. & 

Mfe. (/-) 
Tube Investments 


27/6 
16/3 
22/6 
21/3 
47/- 
21/3 
107/6 
68/9 
58/9 
66/3 
11/- 
28/3 
39/6 


Rowe 


21/3 
90/- 
15/- 
25/74 
57/6 
26/3 
3/6 
7/- 


be to 


to 


to 


oooceo 


Vickers (10/-) 
Ward & Goldstone 
.. 
Westinghouse Brake 
Walsall Conduits (4/-) 55 
West, Allen (5/-) .. 73 


* Dividends are paid free bad Income Tax. 


Stocks & Shares (Concluded from page 351) 


in Home electricity supply shares. Gains are 
shown in Bournemouth & Poole, British 
Power & Light, Edmundson’s - sevens, 
Lancashire Light & Power, Midland Counties 
& City “* Lights.” 

In the Overseas group, Calcuttas receded 
further, this time to 21s. 3d. Whitehall In- 
vestment preference at 16s. 3d. are 1/16 up. 
Singapore Traction ordinary shares have 
fallen to 8s. 9d. The company gives notice 
that the accounts for the year to September 
30th last will be issued in the course of the 
next fortnight. The Perak River Hydro- 
Electric Power Co. is delaying the payment 
due on April Ist next to its 5 per cent. 
cumulative preference shareholders. 

Ordinary Shares 

Investment is keen to find ordinary and 
deferred shares of good industrial companies 
from which shares a yield of anything like 
4 to 5 per cent. can be reasonably expected 
tocontinue. British Electric Traction deferred 
at 920 gives £4 17s. 9d. on the basis of the 
45 per cent. dividend distributed in each of the 
last two years. Dividends are payable in 


December and June. Associated Electrical 
ordinary of £1 each receive their annual 
dividend next month and at 46s. 3d., at which 
a thousand shares are available, the return 
comes to £4 6s. 6d. per cent. Crompton 
Parkinson 5s. “‘A” ordinary at 22s. give 
44 per cent. and English Electric ordinary 
at 40s., ex the recently-paid dividend, yield 
5 per cent. on the money. 


Traction Shares 


Thomas Tilling £1 ordinary shares, on offer 
now at 48s. 6d. ex the March dividend, yield 
but £4 2s. 6d. per cent., on the basis of the 
10 per cent. dividend paid annually for some 
years past. A similar distribution has been 


. made on West Riding Automobile £1 ordinary 


shares, of which there are a thousand to be 
obtained at 41s., cum the recently declared 
dividend. These yield £5 1s. Od. per cent. on 
the money. Provincial Traction ordinary 
shares are of 4s. each; the company recently 
raised the dividend from the 6 per cent. paid 
in each of the past three years to 7 per cent. 
At the present price of 4s. 6d., the return 
on this basis is 6} per cent. Dividends are 
due in May and November. 


Yield | Rise Yield 
pe. | or p.c. 
| Fall 
d. 16 «(13 
| 15 10 —* 
Yield 20 20 ry 
15 15 : a 
324 30 
8 6 16 «(15 
110 
li 8 
233 20 83/3 —1/9 
3 4 4 Nil 5/- +64. — 
| 10 SOFC. 0 0 
0 | 55 88/6 4 
9 
0 6 
a 
14 2 
9 0 
16 0 
5 3 
9 0 
12 5 Bis 
48 
0 0 
13 6 
4 2 
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NEW PATENTS 


Electrical Specifications Recently Published 


The numbers under which the Specifications will be 

printed and abridged are given in parentheses. 

Copies of any specification (1s. each) can be 

obtained from the Patent 25. 
Buildings, London, W. 


1938 


26870. ‘* Windings for induction machines.” 
V. Kauders. September 14th, 1937. (543176.) 


1939 


13379. “* Electronic commutators.” Com- 
pagnie pour la Fabrication des Compteurs et 
Matériel d’Usines a Gaz. May Sth, 1938. 
(Cognate application, 13380/39.) (543117.) 

31995. ‘Electric heating apparatus. 
Lobstein. December 22nd, 1938. (543214.) 


1940 


2020. ‘* Electro-magnetic heaters.” A. H. 
Stevens (Reed-Prentice Corporation). Feb- 
(4331 ray 1940. (Convention date not granted.) 
5932. Electrical systems for automobiles.” 
F. Porsche. November 25th, 1938. (Addition 
to 530540.) (543121.) 

10125. ‘ Television systems.” Scophony, 
Ltd., and F. Okolicsanyi. June 10th, 1940. 
(543185.) 

11304. ‘‘ Electric protective arrangements.” 
Electrical Improvements, Ltd., and G B. 
Mitchell. July Sth, 1940. (543091.) 

12632... °° Resinous condensation | products 
and methods of producing same.’ British 
Thomson-Houston Co., Ltd. August 10th, 
1939. (543096.) 

12675. Turbines.” L. W. Downward. 
Tth, 1940. (543098.) 

12748, * Remotely controlled selecting de- 
vices suitable for use for spot-wave selection in 
radio —. Marconi’s Wireless Telegraph 
C. Cockerell and M. D. Tooley. 
August 8th, 1940. (543104.) 

12754. ‘* Radio-frequency phase-shifting cir- 
cuit arrangements of the 
Marconi’s Wireless Telegraph C ee 
L. W. Whitaker. August 8th, 1940. (343222) 

12755. ‘‘ Circuit arrangements for compen- 
sating for varying temperature coefficient of 
frequency in electrical circuits.” |Marconi’s 
Wireless Telegraph Co., Ltd., and N. Lea. 
August 8th, 1940. (543126.) 

12777. * Methods | of magnetising and de- 
magnetising magnets.” J. H. Reyner. August 
9th, 1940. (543148.) 

12806. “ Electrodes for electron emission.’ 
F. J. G. Van Den Bosch, and 


Products, Ltd. August 9th, 1940. (Addition to 


(543106.) 

“Systems for the transmission of 
sonorous and ultra-sonorous waves, yaad 
for use in submarine transmission.’ 
Francaise Radio-Electrique. August 10th, 1939, 
(543223.) 


12862/9. ‘‘ Automatic circuit-breakers and 
similar electrical switchgear.” (543188.) Con- 
tact mechanism for automatic circuit-breakers 
and similar electrical switchgear.” (543189.) 
“Electro - magnetically released electric 


switches.” (543190.) ‘* Moving contact carriers 
for automatically released electric switche:.” 
(543191.) Automatically released electric 
switches.”” (543192.) ‘* Contacts for auto- 
matic electric switches.” (543193.) ‘‘Auto- 
matic circuit-breakers and similar electric 
switchgear.” (543194.) All J. A. 
Co., Ltd., H. F. McLoughlin and W. E. 
August 12th, 1940. 

12892. Ultra-high-frequency  oscillato:.” 
Marconi’s Wireless Telegraph Co., Ltd. August 
10th, 1939. (543153.) 

12958. ‘‘ Rotary ceramic trimming conden- 
ser.’ Standard Telephones & Cables, Ltd., \v. 
pee and G. W. Searle. August 13th, 1940, 
(543225.) 

13080. Method of producing high 
ary electron emission from electrical con- 
International Television Corporation, 

Ltd., P. Nagy and M. J. Goddard. August 16(h, 
1940. (543201.) 

13279. ‘* Keyboards for electrical musical 


_ instruments.””> Hammond Instrument Co. Sep- 


tember 5th, 1939. (Cognate application, 
13280/40.) (543228.) 

13283. ‘* Measuring and announcing charges 
in telephone systems.”” Standard Telephones & 
Cables, Ltd. August 23rd, 1939. (543154.) 

13288. ‘ Radio landing beacon systems.” 
Standard Telephones & Cables, Ltd. October 
11th, 1939. (543229.) 

13675. ‘‘ System afid apparatus for facsimile 
telegraphy.””’ Creed & Co., Ltd. September 
2nd, 1939. (543128.) 

13936. ‘* Cable terminal.’”’ General Cable 
Corporation. September 23rd, 1939. (543107.) 

14124. * Alternating current power distribu- 
tion circuits.’ British Thomson-Houston Co., 
Ltd. ae 12th, 1939. (543203.) 

14384. ** Thermal responsive electric switches 
of the glow discharge type.” British Thomson- 
Houston Co., Ltd. September 20th, 1939. 
(543233.) 

14651. “ Illuminating ae T. G. Farish. 
— 27th, 1940. (543157.) 

14934. *“ Textile or like fabrics and_ the 
treatment oe Ericsson Telephones, Ltd., 

H. D. Ward, F. H. Parkes and C. Coombes. 


S. 
- October 7th, 1940. (543206.) 


15165: Lightning arrestors.”’ Westing- 
house Electric International Co. October 26th, 
(543207.) 

15529. ‘* Apparatus for fusing silica.” 
British oe Co., Ltd. October 
21st, 1939. (543159.) 

15807. “ se of electrically-operated soot 
blowers.” British Thomson-Houston Co., Ltd., 

and H. F. Jefferson. October 29th, 1940. 
(343134. ) 

vices.” General Electric Co., Ltd., and J. W. 
Ryde. October 29th, 1940. *(Cognate applica- 
tion, 8998/41.) (543161 ) 

16213. ‘* Electric windin the equip- 
ment.” General Electric Ltd. dH. J 
Coates. November 7th, 1940. ($43135,) 

16359. ‘* Cooling towers.” K. W. Branczik. 
November 11th, 1940. (543110.) 

16626. “ Ball bearings.”” Record Electrical 
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Ltd., and J. W. Record. November 18th, 
(543210.) 
“Electric lighting apparatus.” S. 
& Sons (Motor Accessories), Ltd., and 
E. B. Moss. November 19th, 1940. (543136.) 
“ Electrodes and method of making 
Baker Platinum, Ltd., and D. James. 
ine (Cognate application, 


the same.” 
November 20th, 
13054/41.) (543111 
18021. “* Bearing caps.’ 
Ltd., and E. A. Bi 
(543167.) 


English Electric Co., 
inney. December 23rd, 1940. 


18049. ‘Electric lamp ” British 
Thomson-Houston Co., Ltd., and F. J. Hawkins. 
December 23rd, 1940. (Addition to 536273.) 
(543112.) 

1941 

1215. ‘* Operating circuit arrangements for 
electric-discharge devices.”’ British Thomson- 
Houston Co., February Ist, 1940. 
(543171.) 
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1322. ‘*‘ Methods of, and apparatus for, 
drawing glass wr te British Thomson- 
1941, (543172) , Ltd. (J. Ferguson). January 31st, 

1374. “ for ,clectro-depositing iron 
and electrolyte therefor.” United States Rubber 
Co. February 24th, 1940. (543137.) 

1451. Electric signalling system.’ Stand- 
ard Telephones & Cables, Ltd. 
Co., Inc.).. February 4th, 1941. (543238.) 

3108. “Production of artificial speech.” 
Standard Telephones & Cables, Ltd. March 
16th, 1940. (543239.) 

472 “Protective devices for electrical 
apparatus.” Westinghouse Electric Inter- 
national Co. April 26th, 1940. (543114.) 

5533. ‘* Swivel couplings for tubular mem- 
bers.” British Thomson-Houston Co., Ltd. 
April 30th, 1940. (543241.) 

8610.“ Electro-magnetic relays.” 
Electric Co., Ltd. July 20th, 1939. 
out of 538732.) (543175.) 


Igranic- 
(Divided 


CONTRACT INFORMATION 


Accepted Tenders and Prospective Electrical Work 


Contracts Open 


Where “* Contracts Open”’ are advertised in our 
* Official Notices” section the date of the issue 
is given in parentheses. 
Australia.—SyDNEY County CounciL.—April 
30th. Steam and feedwater piping for No. 10 
turbo-alternator at Bunnerong. (Specification 


. 559; time extended from January 29th.) 


_Burnley.—March 14th. Town Council. Elec- 
tric lamps for Institutions for the period from 
April Ist to September 30th. Forms of tender 
= the Public Assistance Officer, 20, Nicholas 

treet. 

Eccles.—With regard to the note in our 
February 27th issue dealing with tenders for 
cables, we are informed by the borough elec- 
trical engineer that the information is incorrect, 
as his Department is already under contract 
for the supply of cables for the next two years. 
We regret the inaccuracy. 

Hawarden.—March 25th. Rural District 
Council. Materials, fittings, etc., required in 
connection with repairs to and maintenance of 
the Council’s 1,400 houses. Specification, 
quantities and description of goods required 
from the surveyor, Council Offices. 

Manchester.—March 27th. Electricity Com- 
= Service cutouts and cables. (See this 
issue. 


Nottingham.— March 3lst. City Water De- 
partment. Centrifugal borehole and booster 
pumps, complete with electric motors and 
switchgear. ecification and form of tender 
from B. W. Davies, engineer and manager, 
Water Department, Castle Boulevard. 

Rotherham.—Town Council. Re-winding 
motors of six tramcars.—W. Duffett, 
borough electrical engineer, Rawmarsh Road. 

South Africa.—PusLic Works DEPARTMENT.— 


April Electrical materials and fans. 
(P.W.D. 41.) 


DursBan.—March 27th. City Council. Pumps, 
motors, valves and electrical equipment for 
emergency water scheme. (Contract W.47/US.) 
April 17th. 3,300-V switch cubicles. (Contract 
E.2045.) May 15th. Turbo-generator sets, 
switchgear and Diesel-engined starting set. 
(Contract W.45/US.) 

RAILWAYS AND HArsours. — March 30th. 
Automatic telephones. (Tender 3475.) 


Orders Placed 


Barrow-in-Furness. — Electricity Committee. 
Accepted. Cables for three years—British 
Insulated Cables, Ltd., W. T. Henley’s Telegraph 
Works Co., Ltd., and Crompton Parkinson, Ltd. 


Glasgow.—Clyde Navigation Trust. Accepted. 
Electric power and _ lighting installations 
(£17,633).—Johnson & Phillips, Ltd. Switch- 
gear (£250).—M. & C. Switchgear, Ltd. 


Transport Committee. Accepted. Bow 
collector plates (£2,678)—North British Steel 
Foundry, Ltd. 

Manchester.——Electricity Committee. Ac- 


cepted. Spare parts for boiler plant.—Babcock 
& Wilcox, Ltd. High- and low-voltage cables. 
—Scottish Cables, Ltd. Extension work to 
conveying plant.—W. J. Jenkins & Co., Ltd. 

Health Committee. Accepted. Two ward 
refrigerators. —G.E.C. 


Morley.—Electricity Committee. Contract of 
C. A. Parsons & Co., Ltd., for the supply of 
transformers renewed for twelve months. 

Sheffield.—Transport Committee. Accepted. 
Junction, Prince of Wales Road to City Road 
(£878) and trackwork, Holme Lane depot 
junction (£1,107).—Edgar Allen & Co., Ltd. 
Junction, Pond Street to Sheaf Street (£930).— 
Titan Trackwork Co., Ltd. 

Southport.—Transport Committee. Accepted. 
Battery charging plant (£41).—Partridge, Wil- 
son & Co., Ltd. 
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South ye Town.—Sewage Com- 

mittee. pted. Switchgear for sewage 
works (£1, British General Electric Co., 
Ltd. Electricity Committee. Substation 
switchgear (£5,726).—A.. Reyrolle & Co., Ltd. 


South Shields—Town Council. Accepted. 
Two electric-vehicle batteries (£212). pas, nro 
Accumulators, Ltd 


Contracts in Prospect 


Particulars of new works and building schemes for 
the use of electrical installation contractors and 
traders. Publication in this section is no guarantee 
that electrical work is definitely included. Alleged 
inaccuracies should be reported to the Editors. 


Barrow-in-Furness.—Cooking depot, Bridge- 
pate, and alterations (£1,060) Roanhead Mines 
itchen; borough engineer. 


Bolton.—Dairy, Fernhill Farm, Sharples; 


P. Haslam. 


Bootle.—Two restaurants (£2,200) and decon- 
tamination centre, Linacre Hospital (£869); 
borough engineer. 


Burscough.—Communal feeding centre for 
Ormskirk Higher Education Committee; E. J. 
_—” surveyor, Council Offices, Burscough 
treet 


Bury.—Proposed completion of new town 
hall; borough engineer, Bank Street. 


Chesterfield.—Central cooking depot, Fol- 
jambe. Road; Wilcockson & Cutts, architects, 
12, Saltergate. 


Coulsdon.—Nursery, Pampisford Road (£600) ; 
U.D.C. Surveyor. 


Dukinfield. — British Restaurant, 
Road; G. High, builder, 13, Francis Street. 


Ellesmere Port.—Two day nurseries (£3,000 
each) for U.D.C.; surveyor, Council Offices, 
Whitby Hall. 


Ely.—Remand home (£2,236); 
County Council. 


Essex.—Nurseries, Hornchurch, Loughton, 
Laindon and Upminster ; canteen, Junior School, 
Hornchurch (£495) ; and alterations to cleansing 
unit, Hornchurch (£1,300), Essex county 
architect, Chelmsford. 


Friern Barnet.—Restaurant, 
U.D.C. surveyor. 


Glasgow.— Restaurants, Whiteinch and King- 
ston; city engineer. 


Hull.—Partial rebuilding, 
W. Gilyott & Co., Ltd. 

Wharf 
contractor. 

Repairs, Clough Road; W. Pearson, Ltd. 

Keresley.—New hospital block; ‘©. Bill, 
secretary, Coventry and Warwickshire Hospital, 
Coventry. 

Lancashire.—Rebuilding Stretford Girls’ High 
School on new site; and provision of dining 
centres at Lowton, Golborne, Dalton-in-Furness, 
Ulverston, Littleborough, Crompton and Roy- 
ton; A. Evans, county architect, County Offices, 
Preston. 

London.—School meals equipment (£27,000) ; 
L.C.C. architect. 


Isle of Ely 


Church Hall; 


11, High Street; 


B. Holmes, 
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Lyneal (Salop).—Parish hall; Rev. A. N. 
Pye, The Rectory, Lyneal- cum-Colemere, Saloy, 


Manchester.—Additional laundry at public 
wash houses (£3,059); G. Noel Hill, city 
architect, Town Hall, Albert Square, Man- 
chester, 2. 
Modernisation of the patients’ main kitchen 
Hospital; city architect, Town 
: 


Mansfield.— Wartime nurseries at Ravensdale 
and Bull Farm Council Schools; Waude 
Thompson, borough surveyor, Municipal 
Offices, Carr Bank. 


Merioneth.—School canteens; R. Barnett, 
secretary, Education Department, County 
Offices, Dolgelley. 


Newcastle-under-Lyme.—Extensions to Isola- 
tion Hospital; chief medical officer, Health 
Department, 6, Queen Street. 
rection of public cleansing station, Froghall 
cmt S. Heath & Son, builders, Brunswick 
treet. : 


Newcastle-on-Tyne.— Decontamination 
station, Bentinck Road, for the City Council 
(£3,500); H. Kindred, builder, 371, West Road. 


Northants.—Nurseries at Corby, Higham 
Ferrers, and Rushden (£2,864), for County 
Health Committee; county architect, County 
Hall, Northampton. 


Redruth.— Extension to count 
ward (£3, 000) ; county architect, 
Truro. 

Rochdale.—Extensions at Meanwood Schools, 
and British Restaurant at Chastleton (£3,548) 
for E.C.; S. H. Morgan, borough surveyor, 
Town Hall. 


Runcorn.—Houses for agricultural workers; 
S. Dennett, R.D.C. clerk, Castle Park, Frod- 
sham, Cheshire. 


Salford.—Houses for Housing Committee; 
W. A. Walker, city engineer, Town Hall, Bexley 
Square, Salford, 3 


Sandown.—Kitchen, secondary school (£900); 
I.0.W. county architect. 


Sheffield. Houses of special types; W 
Davies, city architect, Town Hall, 


Sidmouth.—Additional ward (£1,500) at 
Angela Home, Tipton St. John; Committee of 
Princess Elizabeth Orthopedic Hospital, 
Buckerell Bore, Exeter. 

Southgate._Nursery, Aldermans Hill (£1,149); 
O. & S. Ltd., 404, Holloway Road, N.7 

Southport.— Hostel, Grosvenor 
borough engineer. 

South Shields—Communal kitchen on_ the 
Little Horsley Hill estate; N. G. Richardson, 
borough engineer, Town Hall, South Shields. 

Tipton.—British Restaurant, Owen Street; 
A. M. Griffiths & Son, Ltd., builders, Thomas 
Street, Wolverhampton. 

Warrington.—Three wartime nurseries; J. Y. 
Hughes, borough surveyor, Municipal Buildings, 
Bank Park, Warrington. 

Willenhall.—Building for British Restaurant 
for U.D.C.; surveyor, Urban Council Offices. 

York.—Additions, Holgate’s Grammar School 
Governors, Lord Mayor’s Walk. 
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